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24  Megs  Is  Ours! 

Project  of  the  Month: 
Your  Own  WARC  Receiver 
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ICOM  HF  Transceiver 


Reach  Out  To  Your  Friends 

With  The  IC-75 


Here's  what  other  hams  have  to  say  about 
the  "dream  rig."; 

To  put  it  concisely,  the  IC-751  easily 
meets  all  of  its  advertised  claims  with  regard 
to  technical  specifications." 

'The  filters  used  on  the  IC-751  are  a  bout 
sharpest  oi 

"It  performed  flawlessly  over  the  entire 
period.  Particularfy  if  the  IC-751  is  used  with 
an  internal  power  supply,  it  has  to  be  regard- 
ed as  the  most  compact,  fijil-featured  trans- 
ceiver available  for  either  fixed  station  or 
portable  operation." 

John  J  Schultz  W4FA 
CO  Magazine 
September  1984 


"...we  seriously  doubt  anyone  finding  a 
unit  superior  to  ICOlW's  new  751  HF  dream  rig."'| 

D.-ive  Ingram  K47WJ 
Computer  Trader  Magazine 
Septemtjer  1984 


'The  gener^Fcoverage  receiver  is 
excellent." 

Mark  Wilson  AA22 
QST  Magazine 
January  1985 


'The  Notch  measured  55dB,  and  is  the 
best  ICOIVI  IMotch  yet." 

'The  stabilf^  of  the  751  desen/es  mention. 
We  measured  10Hz  drift  in  the  first  hour." 

Rohert  Pohorence  N8RT 
International  Radio,  Inc 
September  1983 


Now  with  a  OIME  YEAR  Wanantyl 


ICOM 


First  in  Cormnunications 
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ICOM  America,  Inc.,  2380-n6th  Ave  NE,  Bellevue,  WA  98004  /  333f  Towerwood  Drfve.  Suite  307,  Dallas,  TX  7S234 

«ppro«iii0te  and  u^ect  m  change  urfthoiA  notice  or  o^igjitlon   AJI JCOM  radiiof  f  l^nlfka'ndy  exceed  FCC  fvguL»tiDn:s  limiUng  ipurlous  emftfioiQ.  7S128S 


HAM  RADIO  OUTLET 

6  STORE  BUYING  POWER  ! 


TOLL-FREE  PHONE:  800-854-6046 


FREE  SHIPMENT 

MOST  ITEMS  UPS.  SURFACE, 


ICOM  HAND-HELDS 


AT  GREAT  LOW  SUMMER  PRICES 

/      IC-2AT        J         \C-ZAJ  / 


IC-02AT 
IC-04AT 


1C-2AT 
IC-4AT 


ICOM^  IC-735 
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A  BRAND  NEW  HF  TRANSCEIVER 

WITH  ALL  THE 
FEATURES 

THAT  MAKE  IT 
A  TRULY 

OUTSTANDING 
BUY! 

CALL  FOR  PRICE  AND  INFORMATION 


ICOM 


IC-37A 


220  MHz's  BEST  BUY! 

REGULAR  $449 


^K 


ICOM  I   LATEST  EDITION 

IC-3200A  DUAL  BANDER 

COVERS  BOTH  2  METERS 

and  70CM 


SAL  E!  $299.95 


NEW! 

CALL  FOR  PRICE 
AND  INFORMATION 
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ICOM 


Regular  S799 

SALE!  $629.95 
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R-71  A 

SUPERIOR  GRADE 

GENERAL  COVERAGE 

RECEIVER 
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800-854-6046 

CALIF  AND  ARIZONA  CUSTOMERS  CALL  OR  ViSiT  NEAREST  STORE 

PHONE  HOURS:  9:30AM  fo  5  WPAf  PACfftC  TtME. 
STORE  HOURS:  WAM  to  S:30PM  MmnAhrough  Sat 
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ANAHEIM,  CA  92801 

2620  W  La  Palma, 
(714)  761 '3033,  {213)  86O-2O40, 
Belween  Disneyland  A  Knotts  Scrrv  Farm 

BURLINGAME,  CA  9401Q 

999  Howard  Ave 
(415r342-57S7. 
&  miles  south  on  101  tfmn  San  Francisco  Aifporf 


OAKLAND,  CA  94609 

281 1  Telegrapn  Ave  , 
(415)451-5757, 
Highway  24  Downtown   Left  27th  of^-ramp 

PHOENIX,  AZ  85015 

1702  W  CameibacK  Road. 
(602)242  3515, 
East  of  HighK^ay  i7 


SAN  DIEGO.  CA  92123 

5375  Kearnv  Vitia  Road. 

(619) 560-4900. 

Highway  163  and  Ciatremonl  Mesa  Boulevard 

VAN  NUYS,  CA  91401 

6265  Sepulveda  Bl^d 

< 81 8 i 988-2212 

San  Qiego  Freeway  at  V^cTory  Boulevard 
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Doctor  QSO 


TM 


Is  The  Code  Buster 


.      ^ 


Doctor  QSO  Relieves 
All  Symptoms  Of 

Morse  Code  Phobia! 


T.A'IB.Ti 


©        0x      ' 


DtlCIOi   QSO  W      ©   1385  fttfl 


Will    at     KHl 
fttllV   Ft  S 


Ti  i* 


IBiPUt 


Doctor  QSO"^^  is  a  plug-in  cartridge  for  tiie  Connmodore  64  computer  that  provides  a  very  realistic 
simu  latlon  of  on-the-air  two-way  Morse  Code  ragchew  contacts  (QSOs).  AEA,  the  undisputed  leader 
in  Morse  training,  has  introduced  Doctor  QSO  to  amateur  radio  for  the  purpose  of  making  Morse 
skill  upgrading  FUN  and  EASY.  With  Doctor  QSO  you  can  look  forward  to  practicing  your  Morse 
Code  skills  m  a  non-confusing  manner.  Forget  about  all  the  drudgery  you  associated  with  Morse 
Code  in  the  past;  Doctor  QSO  ushers  in  a  totally  new  era  in  Morse  Code  learning. 

Doctor  QSO  is  based  on  the  same  technology  that  has  made  the  Doctor  Dx™  contest  trainer  so  fa- 
mous. The  Doctor  QSO  simulator  is  so  realistic  that  most  skilled  operators  find  it  every  bit  as  re- 
warding as  the  real  thing.  You  can  operate  anytime  you  want;  the  on  ly  extra  equ  ipment  you  need  is  a 
Commodore  64  and  a  TV  set. 

Doctor  QSO  also  removes  the  mystery  of  the  CODE  BENIN D  TH E  CODE.  Many  people  go  so  far  as 
to  learn  the  Morse  Code  characters,  only  to  be  frightened  of  getting  on  the  air  the  first  time  because 
the  QSO  format  is  so  confusing.  With  Doctor  QSO,  you  will  be  a  pro  before  you  turn  on  your  first 
transmitter.  The  Doctor  QSO  trainer/simulator  is  ideal  for  the  aspiring  Amateur  Radio  operator  with 
little  or  no  contact  with  helpful  hams. 

With  Doctor  QSO  you  will  become  familiar  with  all  the  U.S.  call  areas  and  associated  call  letter 
prefixes.  The  standard  international  QSO  format  is  observed  along  with  all  the  common  amateur  ra- 
dio abbreviations  which  are  explained  thoroughly  In  the  operator's  manual.  All  Morse  skill  levels  are 
addressed  by  Doctor  QSO,  from  the  person  who  has  not  yet  learned  the  Code^  to  the  person  comfort- 
able with  sending  and  receiving  at  40  +  WPM. 

Who  says  Morse  Code  can*t  be  fun?  You  can  even  have  fun  with  Doctor  QSO  before  you  have 
learned  the  Code.  To  begin  with,  the  operator  can  view  the  messages  being  sent  by  the  computer 
generated  stations  In  real-time. The  operator  can  also  send  Morse  with  the  keyboard.  In  addition,  the 
operator  can  select  simulation  of  static  interference  (QRN)  and  adjacent  CW  interference  (QRM). 
Normally,  the  beginner  would  operate  in  the  novice  band  where  stations  will  be  sendi ng  as  slow  as  3 
WPM.  Later  as  the  user  becomes  more  skilled,  he  can  move  down  the  band  to  faster  speeds,  and  he 
has  the  choice  of  using  a  key  or  keyer  for  sending. 

If  you  have  tried  every  other  method  known  to  learn  the  Morse  Code  and  failed*  then  Doctor  QSO 
has  just  the  prescription  for  you.  Now  you  can  upgrade  your  Amateur  Radio  license  in  record  time. 
Doctor  QSO  is  more  than  the  written  word  can  describe.  To  fully  appreciate  all  the  merits  of  this 
trainer,  see  your  dealer  for  a  demonstration  or  contact  AEA  for  more  information. 


Prices  and  spBcificaiions  subject  to  change 
withotii  notice  or  obligation. 


Advanced  Electronic  Applications,  Inc. 
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Faces  of  Dayton  '1 

'  ^  ■ -  -  - KW10,  WB8BTH 

ICOM'g  Extended  Play 

Ten  mfnytes  with  a  Phillips  screwdriver  gives  your  IC-751  transmit  capability  from 


q        ■        P       ■        ■ 


America's  Dream  Array 

Twenty-seven  dishes  In  a  twenty-one-mile  pattern  make  for  some  serious  DXing 
at  the  Notional  Radio  Astronomy  Observatory,  Galactic  DXCC,  anyone? 


Ajm 


WARC  for  the  FT- 10 IE 

Here's  how  to  join  the  fun  on  our  new  12-rT>etef  band.  And  you'll  be  ready  for 
18  MHz.  toor , . . ,,-,... ZS2RH 

The  Dayton  Downlink 

Optimizing  your  OSCAR  downffnk  system  can  be  frustrating,  Us©  this  easy  method 
to  measure  your  improvements  and  know  just  when  to  stop ,  . , .  W9JD/6 

The  30-Meter-Plu8  Receiver 

Explore  the  world  of  10  MHz  with  a  solid-state  receiver  youVe  built  yourselfl  WeVe 
come  a  long  way  since  oatmeal  boxes  and  cats"  whiskers M4EY 

The  Incredible  Inducto-Gauge 

Measure  coils  with  impunity!  Better  yet.  measure  them  with  ttils  weekend  project 
a  do-it-yourself  inductance  meter,   ,  .  . , . .  * Ketchledge 

The  Peerless  Power  Pack 

Simplicity  is  the  key  to  this  rugged  12-volt.  6-Amp  supply.  If  youVe  looking  for 
quick  energy,  here's  the  answer , K02G 

What  You  See  Is  Where  You're  At 

fired  of  guessing  your  frequency?  Resolve  your  problem  to  100  Hz  with  this  odd- 
on  dtgrtol  display .,...,...,,,,.,,, , , . .  . . » , , .  .  WASVKN 

There  and  Back  Again 

Add  band-scanning  to  your  TS-930S  for  under  320. KC70 

Home-Brew  the  Blockbuster 

In  a  heroic  effort,  WB2WIK  has  created  the  ultimate  6'meter  amplifier,  Its  single 
4-1000A  deifvers  over  2  kW  with  only  20  Watts  in.  The  F>ower  supply  alone  weighs 
120  pounds.  When  this  mof^ster  talks,  people  listen? WB2WIK 

Broken  Ox  Blues 

The  grid-dip  oscillatof  is  a  stellar  pefformer.  but  missing  colls  can  mean  big 
headaches.  Avoid  frustration  by  winding  your  own W7RXV 
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HAT? 


News  from  the  Publisher 


Feopie  have  called  and  written  with  regard  to  the  iasi  person  we  contacted  in  our  Pebru- 
ary  telephone  survey:  the  ptckle-trycker  from  Washington  State  who  turned  out  to  be  a  Nov- 
ice. What  they  want  to  know  is  who  was  the  first  person  we  contacted.  Hello,  E, 

I  made  the  first  of  our  hundred  calls  to  an  OM  on  an  island  on  the  east  coast.  As  bad  luck 
would  have  it,  he's  a  Silent  Key— one  of  three  whose  calls  we  happened  to  select  at  random, 
E  is  his  XYL  She  was  really  nice  and  felt  really  honored  to  be  called,  I  think,  but  she  certainly 
was  adamant:  "I  want  to  do  the  survey  for  him."  f*m  sorry,  you  really  can't,  "I  took  down  his 
aerial  myself/'  I  know^  but  our  survey  wouldn't  be  accurate  if  you  were  the  one  who  an- 
swered. ''You're  right."  And  then  she  said  this:  "Would  you  tell  hams  that  they  mean  a  lot 
tome?''  I  said  I'd  try. 

KA8UET  and  W8IZF  were  adamant,  too— at  the  Dayton  Hamvenlion.  '"We've  tried  to  talk 
to  other  people,  but  they  won't  listen."  \  promised  them  that  their  views  would  at  least  be 
seen  in  73.  They  want  more  articles  about  QRP  rigs  in  all  publications,  they  want  VEs  of  any 
class  lo  be  abie  to  administer  tests  tor  their  own  license  level  or  lower,  and  they  think  that 
a  small  part  of  160  might  be  a  good  place  to  try  Novice  phone.  There!  Let  it  never  be  said 
that  we  don't  hear  our  readers.  Speaking  of  which,  we  talk  with  our  readers,  too,  on  a  regular 
basis.  If  you're  a  letter- writer,  complimentary  or  critical  you  might  gat  a  landline  call  from 
me-  Hello,  Snohomish,  for  example. 

Dayton  was  alluring  and  addictive,  as  usual,  it  was  a  friendly  frenzy.  How  can  I  describe 
to  those  of  you  who  weren't  there  what  it's  like  to  see  24.000  people  running  around  with 
beady  eyes  for  three  days  trying  to  figure  out  what  to  buy  next?  I  don't  know  what  to  say 
about  DARA,  either.  Is  the  Dayton  Amateur  Radio  Association  efficient?  Sure.  Ttie  best  club 
in  the  US?  Maybe.  Best  in  the  world?  Possibly.  Able  to  cope  with  30,000  next  year?  We  will 
see.  Don't  bet  against  it. 

Do  bet  on  me  saying  something  I  meant  to  last  year  but  didn't:  Thank  you,  everyone  I've 
met  in  the  Dayton  area,  for  being  so  cordial  and  courieous  and  helpful.  You  go  out  of  your 
way.  I  saw  somebody  from  out  of  town  see  one  of  your  red,  white,  and  blue  trash  bins  and 
say^  '*Hey,  an  All-Amefican  city!"  He  was  surprised.  1  wasn't.  Thanks  again. 

Thanks,  too,  to  Don  Wallace  W6AM.  I  tried  to  think  of  some  sort  of  obituary-type  key4s- 
sflent  thing  to  write  to  let  you  know  that  he  passed  away  on  May  25th.  I  couldn't.  If  you,  like 
me,  were  one  of  the  scores  of  thousands  of  people  who  had  the  honor  of  speaking  with  Don, 
I  hope  you1l  agree  that  "thanks"  says  it  all.  There  are  many  great  amateurs  now  and  thereil 
be  many  more  in  the  future,  but  there'll  never  be  another  **Superham.*' 
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Digital  DX-terity!" 


1 

4 

1 
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TS-430S 


Digital  DX-tefity— that  oiftstanding 
attribute  buift  into  every  Kenwood 
TS-430S  lets  you  QSY  from  band  to 
band,  frequency  to  frequency  and 
mode  to  mode  with  the  speed  and 
ease  that  will  help  you  earn  that 
dominant  DX  position  from  the 
shack  or  from  the  mobile! 


•  Reliabtet  all  solid  state  design. 

Solid  state  design  pennits  input  power 
of  250  watts  PEP  on  SSB,  200  watts  DC 
on  CW,  120  watts  on  FM  (optional),  or 
60  watts  on  AM.  Final  amplifier  protec- 
tion circuits  and  a  cooling 
fan  are  built-in, 

•  Memory  channels. 
Eight  menriory  channels 
store  frequency*  mode 
and  band  data.  Channel  8 
may  be  programmed  for 
split-frequency  operation. 
A  front  panel  switch 
allows  each  memory 
channel  to  operate  as  an 
independent  VFO  or  as  a 
fixed  frequency,  A  lithium  battery  backs 
up  stored  information. 

•  Programmable,  multi-fynction  scan. 

•  Speech  processor  byilt-in. 

•  Dual  digital  VFOs. 

•  VOX  circuit,  plus  semi 
bredk*in  with  sidetone. 


Covers  dl}  Amateur  bands 

160  through  10  meters,  as  well  as  the 
new 30. 17.  and  12  meter  WARC  bands. 
High  dynamic  range,  general  coverage 
receiver  tunes  from  150  kHz  to  30  MHz. 
Easily  modified  for  HF  MARS  operation. 
Superb  interference  reduction 
Eliminate  QRM  with  the  IF  shift  and 
tuneable  notch  filter.  A  noise  blanker 
supresses  ignifipn  noise.  Squelch,  RF 
attenuator,  and  RIT  are  also  provided. 
Optional  IF  filters  may  be  added  for 
optimum  interference  reduction* 

Compfere  s^rvic^  tnanuais  are  availsbte  tor  aH  Tno-Kenwood  uamceivGrs  and  mo&  accessories^ 
Sp^ciftcaiions  and  prices  a/e  subject  to  change  ¥¥fthout  notice  or  obUg^ton. 


Optfciiiai  accessories: 

•  PS-430  compact  AC  power  supply 

•  SP-430  external  speaker  •  MB-430 
mobile  mounting  bracket  •AT  130 
compact  antenna  tuner  covers  80-10 

meters,  incl.  WARC  bands 
•  AT- 250  automatic 
antenna  tuner  covers 
160-10  meters,  incl.  WARC 
bands  •  AT-230  base 
station  antenna  tuner 
•  FM-430  FM  unit 
•  YK-88C  (500  Hz)  or 
YK-88CN  (270  Hz)  CW 
filters  •YK-88SN  (1.8  kHz) 
narrow  SSa  fitter  •YK-88A 
{6kHz)AMfilter»MC-42S 
UP/DOWN  hand  mic.  •  MC-60A 
deluxe  desk  mic,  with  UP/DOWN  switch 

•  SW-2000  SWR/power  meter 

•  SW-100A  SWR/power/volt  meter 

•  PC-1 A  phone  patch  •  HS-4,  HS-5. 

HS-6.HS-7 
headphones 


KENWOOD 


TRIO -KENWOOD  COMMUNICATIONS 
nil  West  Walnut  SUeet 
Complon,  California  90220 


Eureka! 


We  just  Struck  gold  with  a  miniature,  high  qual- 
ity and  very  reliable  DTMF  decoder  at  a  rock 
bottom  price  of  $59.95.  Our  DTD-1  will  decode 
5040,  4  digit  codes  with  the  security  of  wrong 
digit  reset.  It  contains  a  cryst a)  controlled,  single 
chip  DTMF  decoder  thai  works  great  in  bad  sig* 
nal  to  noise  environments  and  provides  latched 
and  momentary  outputs.  Why  carry  that  heavy 
gear  when  its  size  is  only  L25  x  2.0  x  .4  inches 
and  it  comes  with  our  etched  in  stone,  legendary, 
one  year  warranty. 

Instead  of  sifting  through  the  field... search- 
ing, use  our  super  quick  one  day  delivery  and 
cash  in  on  a  rare  find. 


$59.95  each 


COMMUMCAnONS 
SPECIALISTS 

426  W.  Taft  Ave,   Oranfic,   CA  92665-i2% 
Local  (7I4)998-X)2l   *  FAX  (714)974-3420 

Entire  U.S.A,  1-800-854-0547 
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Band  New! 


A  NEW  AMATEUR  BAND  opens  tor  busi* 
ness  on  June  22,  19S5.  at  0001  UTC!  The 

FCC  has  decided  to  allow  hams  earFy  ac- 
cess  to  the  12*meter  spectrum  allocated 
during  the  last  World  Administrative  Radio 
Conference.  Genefal^  Advanced*,  and  Ex- 
traH:lass  ticket-holders  may  use  1500  Watts 
PEP  from  24.890  to  24.990  MHz  on  a  shared 
basis  with  Fixed  Service  users  until  July  1» 
1989,  when  the  band  will  become  exclu^ 
sively  ours.  Because  of  an  existing  lARU  Re- 
gion 2  resolution,  the  FCC  has  opted  to 
specify  formal  subbands:  24.890  to  24.930 
MHz  IS  available  for  A1A  and  FIB  emis- 
sions, and  24.930  to  24.990  MHz  Is  available 
for  ATA,  F3E,  G3E.  A3C,  A3F,  F3C.  and  F3R 
There  are  about  40  countries  allowing  hams 
to  use  this  band  right  now.  See  you  on  12t 

160  Grows  Up 


rTHE  FCC  SMILED  on  amateurs  in  another 
area  concerning  the  use  of  RTTY,  FAX,  and 
SSTV  on  160  meters.  Effective  June  17, 
1985,  hams  may  use  these  modes  on  theen^ 
I  tire  band.  In  their  final  ruling  on  Docket  34- 
959,  the  Commission  stated  that  "the 
present  limitation  restricting  emission 
modes. . .  is  no  longer  necessary  since  that 
limitation  was  designed  to  protect  the  dis- 
I  continued  LORAH-A  radionavigation  sys- 
tern/'  However,  the  ruling  also  stresses  that 
Docket  84-874,  which  addresses  amateur 

I  use  of  1900-2000  kHz,  is  still  in  motion,  and 
that  "no  equities  will  accrue  for  investment 
in  equipment  which  operates  only  in  this 
band;* 


I 


I 

I 

I 


I 


Arizona  Splits 


ARIZONA  HAS  ADOPTED  the  20-kHz-spfft 
repeater  band  plan  for  2  meters.  Ho  new  15- 
kHz-spiit  requests  will  be  coordinated,  but 
new  20-kHz  pairs  will  be  assigned  only  when 
a  written  agreement  is  obtained  from  all  of 
the  repeaters  that  would  be  required  to 
move.  State  coordinators  are  taking  things 
slowly  and  the  entire  process  is  entirely  vol- 
untary. 


RFI  Battle 


I 


A  CANADIAN  AMATEUR  is  being  sued  for 
damages  in  a  $36,000  RFI  case,  A  neighbor 
of  Jack  Ravenscrofi  VE3SD  claims  thai  his 
microwave  oven  turns  on  and  that  his  elec- 
tronic organ's  sound  deteriorates  whenever 
Jack  fires  up  on  20  meters,  There  is  a  very 


real  chance  that  an  unsympathetic  judge 
could  rule  in  the  plaintiff's  favor,  setting  an 
ugly  precedent  for  interference  cases  every- 
where. The  Ottawa  Amateur  Radio  Club  has 
set  up  the  Jack  Ravenscrofi  Defense  Fund; 
if  you  would  like  to  contribute  to  the  cause* 
conatct  OARC  at  Box  6873»  Ottawa,  Ontano 
K1G3J^ 

Happy  Hams 


THREE  LUCKY  PEOPLE  are  very  glad  that 
they  stopped  by  the  73  booth  at  the  Dayton 
Hamvention  this  year.  Not  only  did  they  get 
to  meet  the  wonderful  folks  who  bring  you 
73  every  month,  they  were  winners  in  our 
special  Daylon  HT  Give  away  i  Ken  Hyde* 
man  KSSVM  of  Dayton^  Ohio,  won  a  Yaesu 
FT-209RH,  Jean  Gade  from  Hot  Springs,  Ar- 
kansas, received  a  Kenwood  TH*21AT,  and 
Don  Cogley  KAftCPY  of  Omaha,  Nebraska, 
walked  away  with  an  I  COM  IC-02AT.  Turn  to 
the  next  page  to  see  some  of  the  thousands 
of  sad  people  who  dt'dn't  win  a  hand-held  at 
Dayton. 

October  'Fest 


TWO  GERMAN  ASTRONAUTS  will  be  car- 
rying amateur  radio  at>oard  a  Shuttle  flight 
scheduled  for  October  of  this  year.  Dr.  Ernst 
Messerschmid  DG2KM  and  Dr.  Reinhard 
Furrer  DD6CF  will  be  on  board  Cofumbfa 
this  fall  during  the  first  German-controiled 
Spacelab  mission.  The  equipment,  built  by 
the  Robert  Bosch  Company,  provides  four  2- 
meter  receive  channels  and  eight  70-cm  10- 
Watt  transmit  channels.  Plans  call  for  FM 
two-way  QSOs  whenever  possible,  and  au- 
tomatic recording  of  calls  when  Ernst  and 
Reinhard  are  busy  with  flight-related  duties. 
A  1-Watt  70-cm  beacon  will  come  In  handy 
for  determining  if  the  Shuttle  is  In  range  of 
your  station,  'QRX"  and  the  73  RBBS  at 
(603}'924-9809  will  cany  complete  details  of 


the  operation,  including  frequencies,  when 
they  are  announced. 


The  astronButs  of  Spacelab  mission  D1 
(from  left):  Wubbo  Ockeis.  Reinhard  Furr&r 
DD6CF,  Uff  Merbold,  and  Ernst  Messer^ 
SChmid  DG2KM. 


Marti  Me 


AFTER  A  DELAY  OF  A  YEAR  AND  A  HALF, 
Radio  Marti  will  begin  operation  with  ^A% 
hours  of  Cuban  programming  each  day. 
Part  of  the  Voice  of  America,  the  Florida- 
based  station  will  transmit  news  and  enter- 
tainment  to  Cuba  on  the  standard  AM 
broadcast  band^  perhaps  inviting  retaliation 
by  Cuban-based  high-power  jamming 
equipment.  It  would  make  1150  kHz  sound 
like  40  meters  at  nightl 

Shuttle  Shot 


THE  LATEST  WORD  FROM  NASA  has  Shut- 
tle mission  51-F  carrying  Tony  England 
W0ORE  and  John-David  Bartoe  W4NYZ  lift- 
ing off  on  July  iSth.  Amateur  operation  dur- 
ing the  first  few  days  will  consist  of 
unattended  SSTV  on  145.55  MHz  using  a 
mod  if  red  Robot  1200C  scan  converter.  Rick 
Sammis  of  Robot  Research  says  that  the 
modifications  include  the  Shuttle's  mission 
logo  stored  In  ROM  and  an  automatic  se- 
quencer that  will  transmit  frames  using 
most  of  the  popular  slow-scan  formats.  The 
third  day  should  bring  opportunities  for  two^ 
way  QSOs»  but  most  of  the  activity  will  oc- 
cur on  unannounced  frequencies  during 
scheduled  contacts  with  clubs  and  youth 
groups.  NASA  has  agreed  to  announce  the 
status  of  the  ham  station  at  least  one  pass 
in  advance:  Listen  for  Shuttle  ground  com- 
munications that  will  be  retransmitted  by 
Goddard  club  station  WA3NAN  on  3.^0, 
7.185,  and  14.295  MHz  during  the  astro- 
nauts* activity  period. 


Hot  Spot 


YOU  CAN  ALWAYS  TELL  when  warm 
weather  arrives  in  New  Hampshire— with  it 

comevisilors  to  751  Recent  guests  included 
Jim  KF400  and  his  wife  Nancy,  who  were 
up  from  Florida  on  a  tour  of  the  east  coast. 
We  always  enjoy  meeting  the  people  who 
read  the  magazfne;  If  you  happen  to  be  in 
Petert>orough,  be  sure  to  drop  by  and  say 
hello. 


Merci 


WE  TIP  OUR  HAT  this  month  to  The  ARRL 
Letter,  the  WSYI  Report,  the  CRRL  News, 
Ralf  Beyer  DJ3NW,  and  Paul  Courson 
WA3VJB,  all  of  whom  contributed  to  "QRX" 
this  month. 
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New  FL4  UHF 
Helical  Resonators 

(nstatled  in  Rcvr, 

or  FL4H  Preselector  Unit 


These  are  professional  "Commercial  Grade"  Units— Designed  for  Extreme 
Environments  (-30  to  60*^  C.J  All  Equipment  Assembled  &  Tested 


''^T*^ 


■'\^^. 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHP  &  UHF  Receiver  Boards 
SCR200A^VHF    SCR450AUHF 

•  S    Pole    FfonT    End    Fitr      +    wrde    dynimic 
range  — reduces    overload,    spurious    f^esp     & 

•  Sem.  025  ftVnadeStNAD  typ, 

•  Set   -&dB  m  s  BbKHz    i30dB  ^    x  30KH/   (8 
PoiACryatat  +  4  Pole  Cefamic  f  i|f5 

•  S  Meter',  Discriminator  !L  Deviaibn  Mir.  Out  put  si 

•  Exc    Audio  qualify'   Fasi  squetch*  w^  Q00&% 
Crysial  ("Sup^f  ShMfft' If  Fttf  aiso  avsfl  i 

Complete  Receivef  Assemblies 

•  Rcvf.  8d  mounted  in  shielded  housiti^. 

•  Completely    ^srnbld    &    Tolled,    *^F  T     caps. 
S0239  conrr 

«  As  uiad  in  lh«  SCRtOCO.  Ready  to  drop  into  your 
system! 

•  UHF  Rcvr.  Assy.  Now  Available  w/Super 
Sharp  FL-i  Hdical  Resonators.  Greatly 
reduces  IM  &  "oul  of  band"  Interfere  nee  I 


SCAP  Autopitch  Board 

•  Provides  all  basic  aulopatch  tuncuons 

•  Secure  3  Digu  Access,  ^  Aui  On  OH  fur%cTton, 
Audio  AGC  Buill^ln  1im«rs. etc  beautiful  Auilto! 

•  0/1  inmbit  od  also  available 

•  Wrkte/caii  for  details  and  a  data  ^heei 

RPCM  Board 

•  Usad  w/SCAP  board  to  prowNde    ^^verse  Patch 
aptd  LarM]  L'^c  Coni'Q^  o'  Rectal #*« 

•  Includes  t*t*C  line    an^weTing   c^tcuitry 

Lightning  Arrester  For  SCAP 

•Gas  DJschar{|t'  Tube  shunts  phone  line 
surQos  to  ground 

«  Handles  up  tO  40^3  AiTlfsl 

•  T?ie  Best  device  avaiiabie  to  prtrtect  Atrtopalcri 
equipment  frt^m  l^httning  damge.  117.00  +  S/H. 


For  10M, 

2M. 
220  MHz, 

&  440  MHz 


^■-: 


.-■% 


^  ^^ 


^    ' 


ni 


FL-6 


FL6  Rcvr.  Front-End  Presefector 

•  6  Hi  0  Resonators  wrth  Lo- Noise  Transistor  Amp  (2M 
or220MH2j. 

•  Provides  tremeridous  rejection  oP  "out-ol-bind"  sig- 
nals w/out  the  u&ua(  toss!  Can  often  be  used  instead 
of  large  expensive  cavity  I  liters. 

•  EximmeJy  helpful  at  sites  with  rnany  nearby  VHP  Irans* 
minors  lo  ^filter-out"  these  out-of-band  signals. 


Ht"^ 


HVtt 
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SCR  500  VHF/UHF 
LINKiCONTROL  RCVR. 

•  SCftSOOA  or  &CR450A  rach  mounted 

*  Available  with  or  without  metefs  and 
power  supply 

ID250ACWID 

&  Audio  Mixer  Board 


IMPROVED  SCT410B 
TRANSMITTER  ASSY- 

sen  10  VHF  Kmtr/Exclt6f  Board 

•  10  Wis   Outpur  100%  Duty  Cyclel 
•Infmite  VSWR  proof 

•True  FM  for  exc.  audio  quality 

•  Designed  specifically  for  continuous  rptr  servloe. 
Very  low  in  "whfte  noise," 

•  Spurious— J5d  8.  Harmonics— SO  dB 
•With  .0005%  xtal. 

•  BA40  30  Wt,  Amp  board  St  Heat  Sink, 

3  sec  LF.  fitter  &  rat.  parr,  sensor. 

•  BA75  75  Wt.  unit  also  available, 

SCT110  Transmitter  Assembly 

^SCTtW  mounted  in  shietded  housing 

•  Same  as  used  on  SCR  1 000  &  2000 
♦Comptelely  assmbtd  w:FT,  caps,  S0239  c&nn. 

•  ia  30.  or  75  VW.  unit 

SCT  4108  UHF  Transmitter  Bd.  or  Assy. 

•  Similai  to  SCTI  tO.  10  m^.  rom, 

#  Wow  includes  ''on  board"  propop 
tlonat  Xtal  OscJOven  circuitry  for  very 
high  sfatsmtf! 

•  BA-40  40W,  UHF  AMP.  BD.  &  HEAT 
SINK 

y  tft    t 


•  Improved!   Now  incti^^des     audio  muie*'  ctrcuil  and 
"Emergency  Power"  IP  option, 

•  4  input  AF  Mfxer  ^  Local  Mic.  amp, 

•  PROM  menxtry— 250  b^ts/ctiannel. 
«  Up  to  4  different  10  channels! 

•  Many  other  features.  Factory  progranuneil 

CTCIOO  Rptr,COR  TImef/Control  Bd. 

•  Complere  solid  state  controf  for  rptr  Cor,  ''Hang"  Timer, 
"Time-Out"  Timer.  TX  Shutdown/Reset,  etc. 

•  Includes  tnputs  &  outputs  for  panel  controls  &  lamps. 

Repeater  Tone  &  Control  Bds. 

¥m  SCRllK)0/40fW  ft  CTCtOO/1D2&0  only 

•  TMR  t  "^Kerchunker  Killar"  or  'Time  Out  Warning 
Tone"  Bd. 

•  TRA'1  "Courtesy  Tone  Beeper"  Bd. 

•  PSM-1  Ptmer  Su|»f»ly  Mod  Kit  roplacac  Darlington 
pass  IransfstOf  In  older  SCfltOOO/4000t. 


Gail  or  Write  for  Data  Sheets 


TTC300  TOUCH  TONE  CONTROLLER 

•  Hugh  performance,  Super  irefsatile  design 

•  Uses  nem  high  quality  Xtal  Controlled  Decoder 
IG,  w/lhigh  immurtity  to  falsing 

•  Decodes  atl  16  digits 

•  3  ON/OFF  Functions  per  Main  Card.  Easify  ejc- 
pandable  to  arvy  no.  of  functions  w/E^pansion 
Cards. 

•  Reld  Programmable  via  p4ug-in  Coded  Cards 

•  Latched  or  pulsed  outputs;  many  unique  3<li{}it 
codes  a¥a liable.  Not  basiCMtty  7 -digit  as  with 
competiti¥e  unit$, 

•  Traostator  Switch  outpula  can  directly  trigger 
solid  state  circuitry  or  relays,  etc.  for  any  type  ol 
control  furwtton. 

•  Jnterfaceable  to  Auxiliary  Equipment 

•  Low  Power  Consumption  CMOS  Technology. 
5VDC  Input  Gold' plated  cor^nectqrs. 


SPECTRUM  COMMVNIClkTtONS 


1055  W.  Germantown  Pk,  S7  •  Norristown,  PA  19403  •(215)  631-1710  •  Telex:  846-211 

10    73  for  Radio  Amateurs  •  July,  1965 


(COM  HF  Receiver 
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The  World  Class 

Receiver 


ICOM  introduces  the 
IC-R7IA  lOOKHz  to  30MHz 
superior-grade  generaf 
coverage  HF  receiver  wjtii 
Innovative  features  includ- 
ing keyboard  frequency 
entry  and  wireless  remote 
control  foptionaf). 
■    This  easy-to-use  and  versa- 
tffe  recefwr  is  ideal  for  any- 
one wanting  to  listen  In  to 
wortdwide  communicatJons. 
Wl^  32  programmable 
memory  channels,  SSB/ 
AM/RTTY/CW/FM  fopt), 
dual  VFO  s,  scanning,  select- 
able AGC  and  noise  blanker, 
tfie  IC-R71A's  versatility  is 
unmatched  by  any  other 
commercial  grade  unit  in  Its 
^rice  range. 


Keyboard  Entry.   ICOIW 

introduces  a  unique  feature  to 
shortwave  receivers. .drrect 
keyboard  entry  for  srmpfjfied 
operation   Precise  frequencies 
can  be  easily  sefected  by  push- 
ing the  drgit  keys  in  sequence 
of  frequency.   The  frequency 
vuili  be  autonr^ticalty  entered 
Without  changing  the  main 
tuning  controF.         ^,. 

mm  m 


Superior  Receiver  Per- 
formance.  Passband  tuning, 
wide  dynamic  range (lOOdB),  a 
deep  IF  notch  filter,  adjustabfe 
AGC  (Automatic  Gain  Control) 
arKi  a  noise  bfanker  provide 
easy-to-adjust  ciear  reception 
even  in  the  presence  of  strong 
interference  or  high  noise 
levels.  A  preampfrfier  allows 
improved  reception  of  weak 
sjgnafs. 

32  Tunable  Memories. 

Thiny-two  tunable  memories, 
more  than  any  other  general 
cowrage  receiver  on  the 
market  offer  instant  recall  of 
your  favorite  frequenoes.  Each 
memory  stores  frequency.  VFO 
and  operating  mode,  and  is 


backed  by  an  internal  lithium 
memory  battery. 

Options.  FM,  RC-Il  wifeless 
remote  controlier,  synthesized 
voice  frequency  readout, 
IC-CK70  DC  adapter  for  12  voft 
operation,  MB-I2  mobiie 
mounting  bracket,  two  CW  fil- 
ters, FL32 -500Hz 
and  FL63-250HZ, 
and  high-grade 
455KHZ 
crystal  fitter, 
FL44A, 


ICOM 


First  in 


unications 


KOM  America,  fnc,  2380-n6tti  Ave  NE,  Beltevue,  WA  980(M  /  3331  Towerwood  Ohve.  Sutte  307,  OaHai,  TX  75234 

All  ItlKHl  specMcaUon)  are  iippioximaut  and  fublect  to  change  wittiout  no4ec  ot  uttligaVan.   All  ICOM  r^dlm  il^lficantly  txrc^  FCC  r«gut?*k>n(  NniH'ng  ipurloui  cintnJOns.   n7IA| 
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lohn  S.  Wilcox  KS4B 
640  Breton  Bay  Drive 
Leonardtown  MD  20650 


ICOM's  Extended  Play 

Ten  minutes  with  a  Phillips  screwdriver  gives  your  lC-751 

transmit  capabiHty  from.1  to  30  MHz! 


In  its  short  lifetime,  the 
ICOM  IG751  competi- 
tion-grade HF  transceiver 
has  truly  become  a  standard 
of  comparison.  The  excel- 
lent quad-conversion  receiv- 
er coupled  with  the  most  up- 
to-date  digital  features  has 
made  it  the  transceiver  to  be 
reckoned  with. 

One  of  the  features  that 
enhances  the  lC-751  and 
makes  it  a  superlative  bar- 
gain for  maritime,  commer- 
cial, and  MARS  operators  is 
the  all-mode  general-cover- 
age capability,  This  feature 
allows  AM,  FM,  CW,  RTTY, 
and  SSB  reception  from  TOO 
kHz  to  30  MHz— all  stan- 
dard. The  transceiver  is  sup- 
plied With  transmit  capabili- 
ty limited  to  the  nine  WARC 


amateur  bands  but  can  be 
modified  easily  to  transmit 
virtually  throughout  the 
spectmm  This  simple  modi 
fication  requires  the  remov- 
al of  one  pin  from  a  plug  on 
the  rf  printed  circuit  board 
and  is  immediately  revers- 
ible with  no  soldering  re- 
quired. With  only  a  Phillips 
screwdriver  needed  as  a  tool 
for  this  modification,  Ifs 
pretty  hard  to  beat! 

Remove  the  top  cover  of 
the  IC-751,  Twelve  Phillips- 
head  screws  retain  this  cov- 
er (It  would  be  smart  at  this 
point,  if  you  haven't  already, 
to  disconnect  the  power 
from  the  transceiver.)  Lo- 
cate J 2  on  the  rf  PCB  (see 
Fig.  1).  Note  the  bottom- 
most pin  (pin  1)  on  the  plug, 


This  is  the  mute-signal  line 

and  is  the  one  youH  be  re- 
moving. On  my  transceiver, 
the  wire  color  to  this  pin  is 
black. 

Carefully  work  the  plug 
out  of  J 2  and  turn  it  so  that 
the  small  access  holes  in  the 
side  of  the  plug  are  visible  to 
you  (see  Fig.  2).  Insert  a 
small  pointed  tool  or  pin 
into  the  access  hole  for  pin  1 
and  depress  the  pin  retainer. 
Crip  the  wire  and  carefully 
pull  the  pin  back  out  of  the 
plug.  Align  and  reinsert  the 
plug  into  j2.  Tape  the  loose 
pin  and  dress  the  wire  so  it 
can't  be  pinched  when  the 
top  cover  is  replaced  Make 
sure  that  no  other  wires  or 
cables  have  moved  out  of 
place  on  the  rf  board  or  on 
the  top  main  board  so  that 
they  could  be  pinched  This 
action  might  save  you  nu- 
merous hours  of  heartache 
while  your  brand-new  IC-751 
is  in  Bellevue,  Washington, 
getting  repaired! 

Following  the  modifica- 
tion,   all    functions    remain 
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Fig,  1.  Arrow  points  to  the  connectoL 
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the  same  when  operating 
the  transceiver  Notice  that 
the  general-coverage  (GENE) 
readout  still  lights  in  the  dis- 
play window  when  that 
mode  is  energized.  The  only 
difference  is  that  now  you 
are  able  to  transmit  any- 
where—in or  out  of  the  am- 
ateur bands.  The  GENE  flag 
must  now  be  looked  upon  as 
a  warning  indicator  to  save 
you  more  heartache  from 
the  pink  slip  you  could  get 
for  transmitting  out  of  au- 
thorized bands. 

For  the  squeamish  or 
more  forgetful  hams  who 
want  the  full  transmit  capa- 
bility but  not  the  responsi- 
bility of  transmitting  where 
they  shouldn't  the  mute  line 
can  easily  be  wired  to  two 
spare  pins  on  the  back-panel 
accessory  socket  and  a  tem- 
porary jumper  placed  across 
the  socket  pins.  Pins  14 
through  24  of  the  accessory 
socket  are  available  for  this 
purpose. 

This  simple  change  makes 
ICOM's  best  even  better. 
Normal  maritime,  commer- 
cialp  and  MARS  operation  is 
now  possible  as  is  the  peace 
of  mind  you  gain  by  having 
full  HF  transceive  capability 
for  possible  emergency 
communication  conditions. 
ICOM  can  be  congratulat- 
ed for  providing  a  real 
thoroughbred  to  the  com- 
munications world,  ■ 


OlICOM 


'C7SlHF)tCVR^GenCo*  l!79  DC 
?7U?TriXCVR  S|*aA*559^^ 
^C  3  ZOO  2m  f  440  banfis  489  9S 
1C  ?7tH  100-*3n  2m  XCVR  732  35 
IC  0?AT  2m  HT,  10  Mfifnones  CALL 
lC04AH40NT/Toiicn!on«  309.95 
Mt2l2-cn  Marine  t+T  219.9S 

I^a0  2&'wan  Marine  Scan    3B7.26 
M5  alt-channel  Marine  HT     325  95 


KENWOOD 

TS  940SHf  Tranxanw  CAIi 
T S  43QS  H  F  Tr^ftSC«v«f  SPECIili 
^  ^  79^  2m  mulMte.  45W  Cati 
h  3rao  Zm JtfUnoilt  aSW  DU-t 
Tn-?WO*  2m  FM  son  MT      mll 


FT7&7HFJ(CVflwithfnlc  BS9  95 
FT77C0mp3ct  SPEQkAL  510.95 
FT9S0CATSYSlBin  1439  00 

FRG  680 Q  SWL  R&cfiivef  &19  95 
FT209RHMHT  Special  599  95 
FT  ?70f!H  ?m  mini  45W  369  95 
FT  27QORt4  25W  dual  tiarid  499  9S 
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SANTEC 


$Tt4?HandtwkJ  24S  n 

itOK  FM  2033  2m  ?5-*atr     259  95 


ir«ir 

TEN -TEC 

?591  2m  Symri  Hand  he  Id     2S9.95 
CflmLiry52CWXCVH  350  00 

?5lOMCNjeiB    ...  410  95 

CORSAia  Wotier  560  999  95 

AftG05VII52&D0igitit        519  9^ 
TRITON  425  HFAinpl.Sih[W    CALL 


Want  H?  We^w  Got  It! 


!§9  95 
2fl9  95 

195  DO 


SCANNERS 

REGENCY 

New  WX40O0  30-900  MHz  Call 
H X 1 0DO  20  -ch  H afid  held  205  ^  ^' 
^&wHK2O0aHTl?l>-9ODIilH;  Call 
AlKSOOD^O-cn,  &-band        210  95 

BEARCAT 

2S0  iG-cii  nxftMfe 

2^1 16  cfiaTinc^/ aircraft 

2O20  4^cfi/3ircfa« 

210XL 

300  50'Cfl  5tanni^/aircraf|  347  OO 

AMPUFtEm~ 

TOKYO  HY-POWER 

VHP  &  UHF  amps    CALL  for  Qupies 

DAIWA 

lA-203b2mAmp.^'3OW  68  95 
LA-2035R  2m  Airtp/preAmp    74  95 

MIRAGE 

B10YG  m  Amplitter  10-150  ?42  95 

B215?mA/np  2-15©  245  95 

AMERITRON  HF  AMPS 

A.1200  J  5iiWAnip  1399  95 

KENWOOD  TL922  2ltW    CALL 

AMP  SUPPLY 

AT  !200A  l200PEPTuner    169,95 

LK  500ZA  2  5  kW  niaersil     999  00 

VOCOM  AMPLIFIERS 

2  wal tS'fiO  wat  ts  2m  A m p  107.95 
2  walls- 120  watts  2m  Amp    169.95 

TE  Systems  GaAs  FET  Gall 
ASTRON  Power  Supply 

fi5?A  49  95  VS20M  124  95 
R5SQA    1B9  95    RS50M    209  95 


.  .   at  a  Discount 

Compare  Our 

Sam  pie  Prices 

Then  Cait 

ToH  Free  for 

Orders  &  Quotes 

800-3364799 

{800'S72'4201  in  VA) 

fflftf  to  9«t  ttirmi^ti  on  liffe  SOO  tivmt*f? 
CMif  t  ■       '-}  am  Of  «fref  5  ^.m  .  a  r  r'.'  i  ■  ■• 


13646  Ji  UariS  hr§r>^4y 

Wwat  :  ma  22191 

tnformartcw  ^.    .  .  .-.   .703>&43-l€ft3 

Stort  HoufK  irn  to  a-6  ^ 
Wf   i0a-8p  Sal:  l0t-4{» 

Ontef  Hours:  M-F  9  a— 7  p.  Sit  10  a— 4  p 

Send  3  22'  sfamfts  for  s  n^ 
Qcsi&  inQtftnss  ffjvftsd 


Terms:  Hn  persQi^si  cf^ecki  accsptBd.  Pnces 
do  nm  imhde  ifupQfng.  UPS  COD  tm.  IB  35 

per  package  Prtcss  are  ^utijea  fit  ct^snge  witti- 
out  native  or  cdffQiJWr^  Praiiiicis  a^r  iJS^  soit^ 

fot  ev^uatton  Aamomm  f&urns  4fe  subi^a  to 

a  j5%  resJoci^mQ  itmi  tmndhng  tee  wna  crefttt 

mil  t>^  fiStita  to  uSi  on  your  n^gt  i^ufthm* 


I  L  '  ■ji'-iii : 


INTERFACES 

HAL 

CWReSSOTeie^^^dflf  .         74S  95 
CHI  2O0  flT?V/CW  Interface  259  95 

PACKET 

AEA  Pit  1i  Packet  LC-  -■'   -^ 

HARDWARE 

"'  ^""  ■     ■    ' e  79  95 

210  95 
2«4  95 
T79  95 

PACKAGES 

M»CfOlog  AIR' I  ViC-2t]/C-54  179  95 
AEA  ^►ciiMmior  Patch  1 19  95 

SOFTWARE 
Kantrorttcs  Hairiiext 
Vic^20.C-64  Apple  CAU 

KantTonlct  Hamsoll/Amtor 
Vic-20.  C  64   TRS-80  Alari    69  95 

MicrcHogAir0«sitV2a7Ca4   39  95 

AEA  Marsteirt  Vic20QrC'64ra  95 

Dr.  OX  by  AEA  §5  95 

DrOSObyAEA  7t  95 


AEACF-IOOintef^ace 
AfA  Cf-^  miefface 


ACCESSORfES 

BENCHER  PADDLES 
Brack/Chrome  3Q  95/48  95 

AEA  KEYERS 

CK-2  Coniesi  Keyer ,  M6.95 

MM-2Mors9mailcKBif8r      1?2.95 

TELEX  HEADSETS        Can 

MFJ  PRODUCTS  Call 

B&W  PRODUCTS         CalJ 

AMFHENOL  Cimnectors  CALL 


^^Bl 

ANTENNAS 

CUSHCRAFT 

A4  4-eiemefi!  lO  i5'20m 

?S4&i 

=  3  to- 15- 20in  Vertical 

256  95 

A^X-^R  2!n  ftin<g4  ftanQer 

34  95    1 

KLM 

KT34A4-ef6T0-15-20m 

334  95 

2m- nx  li-eiemtnT2m 

59.3s 

MOSLEY 

CL-33  3-eieTribandBeam 

265.&5 

Pro37  7-etel0-15-20m 

465.95 

HUSTLER 

6-BTV  iO-8DmV«rt/30m 

128.55 

MOBILE  HtSONATORS  fleg 

Super 

tOantJ  15meieJ       it  95 

1795 

30  am  40  meters     17  95 

25  t5 

HYGAIN 

3iTS"m7QK  10-15  2001 

445  DO 

395S  PitJiefir  14  Tri&anfl 

305  00 

MORE  ANTENNAS 

AEAtsofrates 

CALL 

AVAMTI  HM  151  36  3m 

3T95 

LARSENLM  150  5/8Mag 

39  95 

MmiQUADHO-l 

14T  95 

6LtnERNUrHF6VVerl 

109  95 

TOWERS        \ 

UNARCO-ROHN 

Sfllf-supporting  loworg 

L 

HBX40  40'1eet  witn  Ba&e 

T9fl  00 

H3K4B  48  leei  wilti  Bb^ 

264  DO 

Guyed  fal<lov«r  lowers:             1 

FK2558  5e-»ttii  I5G  94d  C 

FK4554  54^teif  450  1296  00 
Straight  S«cllQin: 

2QG  SVaim  S«mii  37  9S 

25G  Stf^qm  SecNofl  4a  95 

Towef  P«cbtBo«$  Call 

TRI  EX  &  HYGAIN        CaW 
Cable  by  SaKton  Call 

Cablewave  Hardline    Ciil 


ROTATORS 

Alliance  HD73  9fi.95 

K^ripro  K  R500  E I  f  v  j  I  ion  15995 

Hr^m  Ham  IV  229  9^ 

Hy-Gain  Tainwisiet  T'X  269  9: 

Hy-Gain  H«avy«uty  300  530  OO 


t32  PAGES 

PACKED  WITH 

ELECTRONIC 

GOODIES  AT 

INCREDIBLY  LOW 

PRICES  PLUS 

ODATA  O  HIGH 

TECH  KITS 

O  BOOKS 

O COMPONENTS 

AND  MUCH 

MUCH  MORE -AS 

WELL  AS  $2 

VOUCHER 


PJ^ii 


fj*io 


Oi^^ 


U^ 


To 


^OUi 


k- 


PROM  AUSTRALIA'S 

LEADING 

ELECTRONICS  RETAILER 

THE  1985 
DICK  SMITH  ELECTRONICS 

CATALOG 

RUSH  S2.00  PLUS  S1,00  SHIPPING  FOR 
YOUR  COPY  TODA  YAMD  GET  YOUR  MONEY 
BACK  ON  YOUR  FIRST  ORDER.  THAT'S 
RIGHT!  EACH  CATALOG  CONTAINS  $2.00 
WORTH  OF  VOUCHERS  REDEEMABLE  ON 
YOUR  FIRST  ORDER. 


wiMii.  I  HI&  vrwUPON  TO: 

DICK  SMITH  ILECTI^ONICS,  rnc. 

P.O.  BOX  2249  REDWOOD  CITY  CA  94063 

PHONE:  Ml 5)  36fi  1066 


NAME 

ADDRESS 

CITY 

STATE ZIP 
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PICK  A  COMPUTER 

INTERFACE 
TO  MATCH  YOUR  NEEDS 


COMPUTER 

MODEL  CP-1 


TH 


MICROPATCH™  MODEL  MP*1 


COMPUTER  PATCH  MODEL  CP-1 00 

COMPUTER  PATCH^M  MODEL  CP-1 

The  AEA  Model  CP-1  Computer  Patch  has  earned  a  solid  reputation  for  being  the  best 
overall  interface  value  on  the  market  today.  We  at  AEA  have  now  reaffirmed  what  our 
competitors  already  know;  for  the  money,  the  GP-i  cannot  be  beat!  That  is  why  we  have 
chosen  to  ieave  the  popular  CP-1  in  our  product  line  and  to  introduce  new  computer  in- 
terface/terminal units  with  differing  features  and  performance  at  different  prices, 

MICROPATCH^M  MODEL  MP  1 

The  new  AEA  model  MP-1  MIcropatch  represents  the  best  features  and  performance 
available  for  under  $140.00.  Featuring  true  dual-channe!  filtering  of  Mark  and  Space 
tones  with  an  AM  detector  and  Automatic  Threshold  Correction  (ATC)  circuit,  the  MP-1 
is  in  a  totally  different  performance  class  than  competitive  units  that  often  have  only  a 
single  channel  filter  or  no  filtering  at  all. 

The  MP-1  also  offers  a  high  performance  CW  capability.  With  respect  to  the  CP-1,  overaf! 

performance  is  nearly  as  good;  but  the  CP-1  offers  a  few  more  advanced  features  such 
as  variable  shift  tuning,  RS-232  option,  and  a  more  advanced  tuning  indicator, 

COMPUTER  PATCH  MODEL  CP-100 

The  new  CP-1 00  Computer  Patch  offers  all  the  following  exciting  features  in  addition  to 
the  CP-1  features: 

•  170, 425,  850  Hz  Calibrated  Shifts  for  Transmit  and  Receive 

•  75  to  1000  Hz  Variable  Receive  Shift  Range 

•  Normal  and  Reverse  FSK  Outputs 

•  Input  AGC 

•  Direct  Coupled  Automatic  Threshold  Control 

•  Front  Panel  Squelch 

•  Discriminator  Style  Tuning  Indicator 

•  Current  Loop  Option 

•  Built-in  Monitor  Speaker 

•  Baud  Rate  Switch  ^^  ^^        , 
Improved  AM  Detector                                         ^V  i  1  ^  a  ^K  Brings  yOU  the 

^  Breakthrough! 

Advanced  Electronic  Applications,  Inc. 

P.O.  BOX  C'2160  •  LYNNWOOD,  WA  98036 
(206)  775-7373  •  TELEX:  152571  AEA  INTL 


300    WATT   ANTENNA   TUNER    HAS    SWR/WATTMETER.    ANTENNA    SWITCH,    BALUN. 
MATCHES  VIRTUALLY  EVERYTHING  FROM  1.8  TO  30  MHz. 

MFJ's  faite$t  selling  tunar  packs  In  plenty  ai  ntw  featuraii 

•  New  StY'lng!  Bruslied  aluminuai  front.  AIJ  metal  cabinet. 

•  New  SWR/Wittmiter!  Mors  accurate.  Swricn  selectable 
300/30  wan  ranges  Read  forward /reflected  power. 

•  ffBW  Antenna  Swrltcti!  Front  panel  mounted  Select  2  coax 
fines,  direct  or  through  tuner,  random  wire/balanced  line  or 
tuner  bypass  for  dummy  load. 

•  Newairwound  inductor!  Larger  more  efficient  Imposition  air- 
wound  indu&ior  gives  lower  losses  and  more  watts  out  Run  up 
to  300  watts  RF  power  output  Matches  everything  from  i  ,8  to 
30MHi:  dipoles,  inverted  vee  random  wires,  verticals,  mobile 
whips.  t3€ams.  balanced  and  coax  Imes.  Built-in  4:1  balun  for 
balanced  lines.  1000V  capacitor  spacin^g.  Black,  11x3x7  incties. 
Works  with  ail  solid  state  or  tut>e  rigs,  Easy  to  yse.  anywhere. 


$99.95 


MFJ-9410 


NEW 

FEA TURES 


RTTY/ASCII/CW  COMPUTER 
INTERFACE 


MFJ-1224 

$99.95 

Fm  MFJ  RTTY/ASCit/CW  lottware  on  tipe  anil 
a&ii  ft^r  ViC-20  m  C-64.  Send  and  receive  com- 
pfjferized  RTTY/ASCII/CW  wfttj  nearly  any  por- 
sonar  computer  (VIC-20.  Appfe,  TRS-BOC.  Atari. 
TI-99,  Commodore  64,  etc.).  Use  Kantronfcs  or 
most  other  RTTY/CW  software.  Copies  both  mark 
and  space,  any  shift  (including  170,  425,  S50  Hi) 
and  any  speed  (5-100  WPM  RnY/CW.  300  baud 
ASCII).  Sharp  S  pole  active  filter  fior  CW  and  170 
Hi  sliift.  Sends  170,  850  Hz  sHift.  Mormal/reverse 
switch  eliminates  retuning.  Automatic  nuisi  limitef; 
Kantronics  oompatibte  socket  plus  exclusive  general 
purpose  socket.  SxlV^xSin.  1M5  VDC  or  110  VAC 
with  adapter.  f^FJ-1312,  J9.95 

RX  NOISE 
BRIDGE 

Maximize 

yourintinni  

perfDrmincel         $59,95  MFJ'202B 

Tells  whether  to  shonen  or  lengthen  antenna  for 
minimum  SWR.  Measure  resonant  frequency, 
radiation  resistance  an6  reactance. 
New  Featuret:  individuaily  calibrated  resistance 
scale,  expanded  capacitance  range  (±150  pf). 
Built-in  range  extender  for  measurements  be- 
yond scale  readings.  1-100  MHz.  Comprehensive 
manual  Use  9  V  battery.  2x4x4  in. 

INDOOR  TUNED  ACTIVE 

^.A/f  fMPBOVEDf  ANTENNA 

^^L^^JJ^her  qarn'* World  Grabber "  rivilt 
nft^ifh  n/gn^    y      or  exceeds  reception 

of  outside  long  wirsil  Unique  tuned  Active 

Antenna  minimizes  mtermode,  improves  seiect- 

MVf,  reduces  nme  outside  tuned  band,  even 

functions  as  preselector  with  external  antennas. 

Covers  0.3  30  M Hz, Teie 

scoping  antefina.Tune. 

Band.  Gain.  On -oft 

bypass  controls.  6x2x6  in, 

Uses  9V  battery. 9- 

leVDCorllOVACwith  ^__   „^ 

adapter.  MFJ-1312,  $9,95-  MFJ-IIKflA  $79.35 


comrEirrER 


/m 


4#-?fW*    ■"■.'   t' 


POUCE/FIRE/WEATHER 
2 M  HANDHELD  CONVERTER 

Turn  your  lynthaaized  icannlng  $39.95 
2  meter  handheld  Into  a  hot  Police/  ^  "  mfj 
Fire/ Weather  band  icinnerl  f  1*313 

144-140  MHz  handhelds 
recci\fe  Police/Frre  on  154- 
15a  MHz  with  direct  fre- 
quency readout  Hear 
NOAA  maritime  coastai 
pius  more  on  160-164  MHz. 
Converter  mounts  between 
handheld  and  rubber  ducky 
Feedthru  allows  simultaneous 
scanning  of  both  2  meters 
and  Poiice/Fire  bands  No 
missed  calls  Crystal  controlled  Bypass/Off 
switch  allows  transmitting  (up  to  5  watts)  Use 
AAA  battery.  2V*xV/ix}Vt  in.  BNC  connectors. 

MFJ/BENCHER  KEYER 
COMBO 

MFJ-422 

$109.95 

The  bfit  of 
all  CW  worlds- 

a  deluxe  MFj  Keyer  in  a  compacTOntiguration 
that  fits  right  on  the  Bencher  iambic  paddled 
MFJ  Keyer  -  small  in  size,  big  in  features,  Curtis 
a044-B  IC.  adtustable  weight  and  tone, front  panel 
volume  and  speed  controls  (fl-50  WPM)  Built- 
in  dot -dash  memories,  Speaker,  side  tone,  and 
push  button  selection  of  semi-automatic/tune 
or  automatic  modes,  Solid  stale  keymg.  Bencher 
paddle  is  fully  adfustable;  heavy  steel  base  with 
non-skid  feet.  Uses  9  V  battery  or  t10  VAC  with 
optional  adapter.  MFJ'1305,  S9,95. 

VHF  SWR/WATTMETER 

Low  i;Cttt  MFJ-812  $29.95 

VHF  SWfl/ 

Wsttmetif! 

Read  SWR 

(i4iol?0f\/lHz) 

and  forward/ 

reflected  power 

at  2  meters.  Has  30  and  300  watts  scales  Also 

read  relative  field  strength,  4x2x3  in. 


y^ 


-^     J 


Jffl^ 


ftft    ^*^ 


\iii\U 


/ 


1  KW  DUMMY  LOAD    ^^^  „ 

MFJ-250  $39,95 

Tit  no  up  fist,  ixtind 

life  of  finali,  reduce 

QRMI  Rated  IKWCW 

or2KWPEPfor10min 

ules.  Half  rating  for  20 

minutes,  continuous  at 

200WCW,  400WPEP 

VSWR  undefl2  to  30 

MHz.  1,5  to  300  MHz. 

Oil  contains  no  PGB. 

50  ohm  non-Inductive  resistor.  Safety  vent 

Carrying  handle,  7y?«6V*  fn. 

24/12  HOUR  CLOCK/ ID  TIMER 

MFJ-106 

$19.95  M 


-.  ^ 


e^-' 


Switch  to  Ik        i 

hour  UTC  or 

12  fKMr  formstf 

Banery  tiackup 

maintains  time  during  power  outage.  ID  timer 

alerts  every  9  minutes  after  reset.  Red  LED  .6  inch 

digits.  Synchronizable  with  WWV.  Alarm  with 

snooze  function.  Minute  set,  hour  set  switches. 

Time  set  switch  prevents  mis-settrr»g.  Power  out. 

alarm  ofi  indicators.  Gray  and  l)lack  cabinet.  5x2x 

3  Inches.  110  VAC,  60  Hz. 

DUALTUNABLE  SSB/CW/RTTY 
FILTER  MFJ-752B  $99.95 


Duit  tllten  give  unmatched  perfarmancel 
The  primary  filter  lets  you  peak,  notch,  Jow 
pass  or  hign  pass  with  extra  steep  skirts. 
Auxiliary  tiller  gives  70  db  notch,  40  Hi  peak. 
Both  filters  tune  fram  300  to  3000  Wl  wrtti 
variable  bandwidth  from  40  Hz  to  nearly  flat. 
Constant  output  as  bandwidth  is  varied;  linear 
frequency  control.  Switchable  noise  limlter  for 
impulse  noise.  Simulated  stereo  sound  for  CW 
jets  ears  and  mimi  reject  QQM.  Inputs  for  2  rigs. 
Plugs  into  phone  jack  Two  watts  tor  speaker. 
Off  bypasses  filter.  9-18  VDC  or  110  VAC  with 
optional  adapter,  MFJ-I3i2,  S9  95. 


ORDER  ANY  PRODUCT  FROM  MFJ  AHO  TRY  IT-MO 
OBU6ATIOI4.  IF  #40T  OEUGHTEO,  RETURH  WITH* 
IKSDAYS  FOR  PROMPT  REFUHD  {LESS  SHIFPINIi). 

*  One  year  uncondltlonil  guarantee  •  M^e  in  USA. 

•  Add  $4,00  each  shipping/handling  •  Ciller wrlli 
fer  fm  dialog,  ever  100  prtKluett, 


MFJ  ENTERPRISES*  INC. 
Box  4M,  MlHlttJppI  SUte.  MS  39TGe 


TO  ORDER  OR  FOR  YOUR  HEAREST 
DEALER.  CALL  TOLbFRCE 

800-647-1800.  Call  601-3^3-5869 
in  Miss,  and  outside  continental  USA 
Telex  53-4590  MFJ  STKV 


ti 


When  You  Buy,  Say  7T' 
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Recruit 


>-"5S» 


a  Friend 


VikL 


I 


Celebrate  25  years  of  73  tor  Radio  Amateurs 
by  treating  yourself  and  a  fellow  ham  to  an  un- 
beatable subscription  offer! 

Here's  how  it  works — When  you  get  a  friend 
to  enter  a  paid  subscription  to  73  for  the  low  one 
year  rate  of  $19.97,  you  can  renew  your  own 
subscription  for  an  unbelievably  low  $12.48 — a 
50%  ^vings  off  the  regular  renewal  rate! 

You  don*t  need  special  salesmanship  abili- 
ties, Simpty  show  your  friend  73's: 

•  high-quaiity  construction  projects  and  week* 
end  gadget  ideas. 

•  articles  about  satellite  TV,  or  about  the  grow- 
ing use  of  microcomputers  in  the  hamshack. 

•  monthly  ham  help  features  and  new  product 
news- 

•  international  reports, 

rt's  that  easy.  73  will  self  itself.  And  when  your  ham  friend  enters  his  name  and  address  on  the 
coupon  or  attached  card,  you1l  get  your  73  subscription  renewal  for  half-price. 
But  hurry!  This  special  offer  is  available  for  a  limited  time  only. 
So  grab  a  ham  friend,  grab  a  pen,  and  come  join  the  73  silver  anniversaiv  super-savings  celebration! 


YESl 


We  want  to  join  the  73  celebration — a  new  paid  subscription  for  my  friend,     I 
and  a  renewal  for  me  at  50%  off.  I 


SEND  ME  ONE  YEAR  OF  73  FOR  RADIO 
AMATEURS  AT  THE  LOW  SUBSCRIPTION 
PRICE  OF  $19.97. 

O  Payment  Enclosed 

□  VISA    n  AE    a  MC 

Card  # Exp.  Date 

Signature 

Name 


Address 
City 


State 


Zip 


Cvnda  &  Henco  SZKS7.  Fioraiip  Surtan  S3eS7.  Orn  year  01%.  us  tnk  <t«iim 
oi  US  bank.  Forvfri  anraf,  (iaese  nqia».  357R6J 


73 


/'"  Radio 
iiuale 


BECAUSE  1  GOT  A  FRIEND  TO  SUBSCRIBE 
TO  73.  EXTEND  MY  SUBSCRIPTION  FOR 
ONE  YEAR  FOR  ONLY  $12,481 

D  Payment  Enclosed    D  MC 
n  VISA    D  AE    D  Bill  Me 


Card  # 


Exp.  Date 


Signature 
Name 


3 

9 


7 


Address 


City 


State 


Zip 


I 


Canada  &  Moodco  $14  4g.  Rvngn  Surfaoi  S^4e,  Om  year  of%,  \]B  hnli 
drawn  qn  US  bank.  ¥ofm^  akmii,  ptefl»e  inqiira.  357R6K 


PO  Box  931  •  Familngdale,  NY  •  11737 


I  I 


March  1984 

Spitcc  ShuTtJe  €xi  ravage II /a 

April  1984 

Inside  Dayton,  easy  signul  tmitiiior, 

ftiunband  moliile  whip 

May  1984 

SpriT^i^  unienna  issue — 9  projecliil 

June  1984 

Transistor  tester,  frec|iicncv  tuiJiiftT, 
VIC-2fJ  Morse 

July  1984 

Dayton  photo-joumcy.  tcirdk'Ji'i 
phones,  cniistruction  mcilnKts 

August  1984 

TwthUme  lesier.  HU-Iti]  iikmIs.  k\V 

lor  IWJ 

September  1984 

V/l'HF  w^iunierer,  Timex  RTTY 
system 

Ociober  1984 

Fall  antenna  issue — 9  skyhwiks! 

November  1984 

Cohsr  Cimiputer  SSTV,  I  \1  curt* 

December  1984 

Touchltifte  data  display,  triin^iiilor 
lutor.  line  conditioner 

Januar)^  1985 

ICOM  t(ii*ds.  extra  \'K:2tl  nieiiiurv. 
simestrin^  RPrV 

February  1985 

OSCAR  uplink  iHtip.  liF  helirals,  i\- 
meter  CIB 

March  1985 

Volunteer  esciinis.  tjdkiiig  repeater 
timtroller 

April  1985 

Ihf^fon  FEumveiiiion  special! 
l!ihn]tKl\  jfiurnat.  ihe  aiiia/in^  llai 

Tenna 

In  each  back  Issue,  you^U  also  find  our 
regular  features  as  well  as  reviews  and 
new  product  announcements. 

Each  back  issue  costs  SS*50  plus 
SLOO  shipping  and  handling.  On  or- 
ders of  10  or  more  back  issues,  there 
is  a  flat  $7.50  shipping  and  handling 
fee*  SeAd  your  check  or  money  order 
to  73,  Altn:  Back  Issue  Orders,  80  Pine 
S<.,  Peterborough,  NH  0345S. 


TOUCH  TONE®  CONTROL 


NEVER 


E  HAS  SO  MUCH  CONTROL 
COST  SO  LITTLE!! 


m-      *       r 


MODEL  CS-16    $164 


AfTiateur  net 


MODEL  CS-1688  $189  ah... 


mif  net 


Two  independent  user  programmable 

ihree  digit  passwords  permit  hierarchy 

control. 

The  secondary  (user)  password  can 

only  access  9  of  the  16  latched ionioff) 

functions. 

However  full  16  function  control  is 

available  to  control  operators  using 

the  primary  password.  Additionally 

secondary  password  access  can  be 

enabled/disabled  with  a  special 

primary  password  command. 

Our  C5-16  puts  repeater  control 
ops IN  CONTROL 


Our  new  CS'1688  is  the  most  powerful 
touch  tone  controller  in  the  industry! 
DIP  switch  programmabllity  allows 
you  to  choose  any  of  these  ten 
mode/function  combinations* .  . 

OUTPUT  FUNCTIONS 


I    2    3    4    &    6    7 
or  Gnoup 


8tO-    lABC 

9^  QFtOUr  


1, 
1 
% 

4. 
S, 

i. 
7, 
S 


a  LATCHED 
9  LATCHED 
i  MOMENTARY 

fl  MOMENTARY 
1  OF  B  SELECT 
1  OF  ti  SELECT 
1  OF  a  SELECT 


and 
and 
and 

ami 

and 

IB  LATCHED 


aMOMENTAl?V 
I  OF  S  SELECT 

1  OF  a  SELECT 

a  WOMEN mWY 
\  OF  a  SELECT 

a  LATCHED 


16  MOMENTARY  ' 
1  OF  IB  SELECT- 


COMMON  FEATURES 


Open  collector  (can  drive  relays 
directly)  and  logic  outputs  for  each 
of  the  16  functions 
SSI -202  central  office  quality  XTAL 
controlled  tone  decoder 
Adjustable  pre-amp  accommodates 
10MV^2  volt  input 

Retransmission  of  control  tones 
can  be  eliminated  by  use  of  either 


open  collector  or  data  strobe  logic 
outputs 

•  Operates  from  10-25  volts  DC. 
Reverse  polarity  protected 

•  AVt*  X  SVi'  glass  board  with  44 
pin  gold  plated  edge  connector 

•  Comes  complete  with  manual  and 
matmg  connector 

Add  $3  00  PAH    CatifoiTt^a  residents  add  ^aies  tax 


Call  or  write  for  information  on  these  signaling  products  also: 
Model  CS-10  DIP  relay  board,  .packages  10  dip  relays. 
Model  CS-100     ,A  19'  rack  mount  that  houses  a  control  card  and  two 
CS-10's.  All  inputs  and  outputs  available  on  convenient  barrier  strips. 


rfPlCAL  REPEATER  CONTRQi  APPLICATIOMS 

HWLO  POWER  -  PUCOP  —  TIGHTiLOOSE  SQUELCH  -  OPENK^LOSEO  SQUELCH  — 
REPEATER  ONjOFF  -  AUTOPATCH  ON/OFF  -  TOLL  RESTRICT  ON  OFF  -  RIMGBACK  ON/OFF  - 
LONG/SHORT  HANGTIME  -  ANTENNA  1/ANTENNA  2  -  REMOTE  BASE  ON/OFF  -  F,/Fj  — 
AUX  UNK  ON/OFF  -  TONE  MUTING  ON/OFF  —  SPARE  TRANSMITTER  IN/DUT  —  ETC.  ETC. 

SELECTOR  MODE  APPLICATIONS 
1  OF  H  FREQUENCIES  -  1  OF  N  PHONE  UNE5  -  1  OF  N  ANTENNAS  ~1  OF  N  REPEATERS  ETC 


CONNECT 
SYSTEIWS 
INCORPORATED 


23731  Madison  St 
Torfance,  CA  90505 
Phone  (213)  373*803 


AT^T 


it 


When  You  Buy,  Say  73" 


73  for  Radio  Amataurs  •  July,  1965    17 


America's  Dream  Array 

Twenty-seven  dishes  in  a  twenty-one-nnile  pattern  makes  for 
some  serious  DXing  at  the  National  Radio  Astronomy  Observatory. 

Galactic  DXCQ  anyone? 


Roald  Steen  A10N 
621 7  Ridge  Driv^ 
Woodbury  MN  SSI  25 

The  Very  Large  Array  in 
New  Mexico  is  the 
world's  most  advanced  ra- 
dio  astronomy  observatory. 
This  observatory,  which 
looks  like  a  huge  Y  when 
seen  from  the  air,  is  located 
near  Socorro  on  the  Plains  of 


St.  Augustrn.  Along  the  out- 
line of  the  Y,  27  large  reflect- 
ing antennas  can  be  seen  in 
a  pattern  which  may  change 
from  week  to  week. 

The  VLA  (Very'  Large  Ar- 
ray] radio  observatory  was 
constructed  by  the  National 
Radio  Astronomy  Observa- 
tory (NRAO),  NRAO.  which 
is  funded  by  the  National 
Science  Foundation,  is  also 


Photos:  the  National  Radio  Astronomy  Observatory,  operated  by 
Associated  Universities,  Inc.,  under  contract  with  the  National  Sd> 
ence  Foundation. 


The  galactic  center  of  the  Milky  Way^  The  powerful  radio 
sources  in  this  VLA  image  may  be  caused  by  a  huge  black 
hole. 
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responsible  for  the  daily  op- 
eration of  the  Very  Large  Ar- 
ray. 

NRAO  was  formed  in 
1956  to  develop  the  best 
possible  radio  telescopes 
and  to  make  these  available 
to  scientists  from  all  coun- 
tries, The  first  NRAO  obser- 
vatory was  constructed  near 
Green  Bank  in  West  Vir- 
ginia, a  site  which  was  cho- 
sen because  nearby  moun- 
tains shield  the  observatory 
from  most  types  of  man- 
made  radio  noise.  NRAO 


also  constructed  a  millime- 
ter-wave radio  observatory 
at  the  top  of  Kitt  Peak  in  Ar- 

izona  Millimeter  radio 
waves  are  attenuated  by  the 
atmosphere,  so  this  observa- 
tory had  to  be  located  at  a 
high  altitude  to  reduce  the 
problem  of  atmospheric  at- 
tenuation. 

The  St,  Augustin  Plains  in 
New  Mexico  were  selected 
by  the  NRAO  as  the  site  for 
its  most  advanced  observa- 
tory for  several  reasons.  The 
area  is  sparsely  populated, 


Technician  inspecting  the  receivers  and  feedhorns  on  a  VLA 
antenna. 


r% 


Most  of  the  observations  from  the  VLA  are  processed  mto 
radio  images  or  maps.  The  color  graphics  are  produced  by 
VLA  computers.  Colors  are  used  to  depict  varying  intensi- 
ties in  the  radio  images. 


and  there  is  little  nearby  irh 
dustry,  so  that  little  man- 
made  radio  noise  could  in- 
terfere with  the  observatory. 
The  plains  are  extremely 
level,  so  the  railroad-type 
rails  v^hich  are  used  to  trans- 
port the  antennas  from  one 
location  to  another  could 
follow  straight  fines  across 
the  facility.  Reception  of  ra- 
dio waves  on  the  shortest 
wavelengths  which  the  ob- 
servatory can  use  is  subject 
to  atmospheric  attenuation. 
As  the  St.  Augustin  Plains 
are  located  at  an  altitude  of 
about  7000  feet  above  sea 
level,  the  atmospheric  atten- 
uation is  low. 

The  electromagnetic  spec- 
trum  ranges  from  the  ex- 
tremely short  gamma  rays  to 
long  radio  waves.  All  parts 
of  this  spectrum  are  of  inter- 
est to  astronomers.  Only  vis- 
ible light,  radio  waves,  and 
portions  of  the  ultraviolet 
and  infrared  wavelengths 
can  be  observed  from  the 
ground  as  the  atmosphere 
shields  us  from  the  rest  of 
the  electromagnetic  spec- 
trum. 

The  resolution  which  a 
telescope  can  give  of  a  dis- 
tant object  depends  upon 
the  wavelength  through 
which  the  telescope  is  ob- 
serving that  object  and  the 
diameter  of  the  telescope. 
Because  radio  waves  are 


much  longer  than  the  waves 
of  visible  light,  a  radio  tele- 
scope must  be  much  larger 
than  an  optical  telescope  to 
achieve  the  same  ability  to 
resolve  distant  objects,  A  ra- 
dio telescope  would  have  to 
be  several  miles  in  diameter 
in  order  to  equal  the  largest 
optical  telescopes  in  their 
ability  to  show  fine  details  in 
an  object 

During  the  1950s,  astron- 
omers in  England  and  the 
United  States  developed  a 
more  practical  way  to  im- 
prove the  resolution  of  radio 
telescopes.  This  method 
is  called  interferometry. 
Through  interferometry,  two 
or  more  radio  telescopes  are 
combined  in  observing  the 
same  object.  With  this  tech* 
nology,  a  resolution  may  be 
achieved  which  would  ap- 
proach that  of  a  single  tele- 
scope whose  diameter  is 
equal  to  the  distance  be- 
tween the  combined  radio 
telescopes.  Interferometry 
requires  extremely  accurate 
clocks  which  are  used  to 
measure  the  time  of  arrival 
of  a  signal  at  each  of  the  two 
or  more  radio  telescopes 
that  are  participating  in  an 
observation. 

The  VLA  was  completed 
in  1980  after  seven  years  of 
construction.  There  are  27 
identical  parabolic  reflector 
antennas  in  the  array.  The 


wV 


iTi 


>^ 


^ 


Installation  of  a  VLA  waveguide.  These  two- inch  copper 
tubes  serve  as  two-way'  communication  channels.  Control 
signals  flovi^  from  the  control  building  to  the  antennas  in 
one  direction,  and  the  data  from  the  observations  flow  in 
the  opposite  direction. 


antennas  are  mounted  on 
foundations  that  are  mov- 
able along  the  Y-shaped  sys- 
tem of  railroad-type  rails 
which  covers  the  site. 

Each  VLA  antenna  has  a 
diameter  of  82  feet.  The  an- 
tennas are  working  in  the 
Cassegrain  configuration.  In 
this  configuration,  the  main 
parabolic  reflector  reflects 
the  incoming  signals  to  a 
secondary  reflector  at  the 
focus  of  the  parabola.  The 
receiving  equipment  which 
is  located  at  the  base  of  the 
main  reflector  receives  the 
signals  from  the  secondary 
reflector. 

The  receivers  in  the  VLA 
are  cooled  to  18  degrees 
above  absolute  zero  through 
refrigerators  that  are  us- 
ing liquid  helium.  All  elec- 
tronic components  produce 
some  internal  electronic 
noise.  The  internal  noise 
level  is  proportional  to  the 
temperature  of  the  compo- 
nents. This  noise  is  mini- 
mized by  the  refrigeration 
system  in  each  VLA  receiver 
At  room  temperature,  the  in- 
ternal noise  in  the  compo- 
nents would  overwhelm 
many  of  the  weak  signals 
that  are  being  received  from 
space. 

The  aiming  of  each  ar^ 
tenna  in  the  VLA  is  con- 


trolled by  a  computer  in  the 
observatory's  control  build- 
ing. The  antennas  can  there- 
fore follow  an  object  as  it 
moves  across  the  sky  due  to 
the  rotation  of  Earth  with  a 
very  high  degree  of  accu- 
racy. 

Each  antenna  in  the  VLA 
is  connected  to  the  control 
building  through  two-inch 
waveguides.  The  wave- 
guides are  part  of  a  two-way 
communications  system,  as 
these  are  transporting  the  re- 
ceived signals  from  the  an- 
tennas in  one  direction  and 
the  control  signals  from  the 
central  computer  to  the  arv 
tennas  in  the  other  direction. 

The  antennas  in  the  VLA 
are  not  self-propelled.  A  spe- 
cial rail  transporter  is  used 
to  move  the  antennas  in  the 
VLA  from  one  site  along  the 
Y-shaped  pattern  to  another. 
Each  antenna  with  founda- 
tion weighs  235  tons.  The 
transporter  supplies  the  an- 
tennas with  electrical  power 
when  they  are  being  moved, 
so  the  receivers  are  cooled 
also  during  transportation. 
This  is  necessary  in  order  to 
maintain  the  stability  of  the 
electronic  components  in 
the  receivers.  The  trans- 
porter can  usually  move  an 
antenna  from  one  site  to  an- 
other in  two  hours.  It  takes  a 
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Aerial  view  of  the  VLA.  The  large  building  in  the  back- 
ground is  the  assembly  building,  which  now*  15  being  used  to 
repair  and  maintain  the  antennas.  The  other  buildings  in  the 

photograph  contain  laboratories,  offices,  and  computer 
equipment 


week  to  reconfigure  the  en- 
tire antenna  system  in  the 
VLA, 

The  antennas  are  repaired 
in  a  large  building  which  ini- 
tiatly  was  used  to  assemble 
the  antennas  on  their  fourh 
dations.  The  transporter  is 
used  to  move  each  antenna 
to  the  assembly  building  for 
scheduled  maintenance  and 
for  repairs.  Complex  electri- 
cal motors  are  used  to  move 
each  antenna  in  the  horizon- 
tal and  vertical  directions, 
and  these  also  need  regular 
maintenance  in  the  assem- 
bly building. 

The  VLA  antennas  can  be 
positioned  in  four  main  con- 
figurations  In  the  most 
dense  configuration,  all  27 

antennas  are  crowded  inside 
an  area  with  a  diameter  of 
only  4000  feet.  The  most  ex- 
tensive configuration  is  one 
in  which  the  antennas  are  lo- 
cated in  a  pattern  across  the 
entire  21 -mile  span  of  the 
observatory.  By  combining 
the  four  configurations,  one 
can  achieve  an  effect  which 
is  similar  to  that  of  a  zoom 
lens.  In  the  most  dense  corv 
figuration,  the  VLA  can  ob- 
serve a  large  area  of  the  sky, 
but  with  little  detail.  In  the 
most  extended  configura- 
tion, it  can  study  a  small 
area  of  the  sky  in  great  de- 
tail. 


The  resolving  power  of 
the  VLA  exceeds  that  of  any 
other  radio  observatory. 
Only  in  sensitivity  is  it  ex- 
ceeded by  another  radio 
observatory,  the  Arecibo  ob- 
servatory in  Puerto  Rico  (see 
"Stare-Way  to  Heaven/'  73, 
August,  1984].  The  sensitiv- 
ity of  a  radio  observatory  to 
weak  signals  from  space  is 
related  to  its  antenna  area. 
The  VLA  array  has  a  sensitiv- 
ity which  would  equal  that 
of  a  single  antenna,  430  feet 
in  diameter  The  Arecibo  ob- 
servatory has  a  diameter  of 
1000  feet 

The  control  building  at 
the  VLA  contains  computers 
that  analyze  the  signals 
from  each  antenna.  These 
computers  make  millions  of 
calculations  each  second  in 
order  to  enable  the  observ- 
ing  scientists  to  form  an  im- 
age of  the  object  which  is 
being  observed,  or  to  pro- 
duce the  radio  spectrum  of 
the  emissions  from  the  ob- 
ject. The  data  afso  can  be 
recorded  on  magnetic  tape. 
In  this  way,  an  astronomer 
may  not  even  have  to  be 
present  at  the  observatory 
when  his  observations  are 
made  The  image  of  an  ob- 
ject can  be  constructed  days 
or  even  weeks  after  an  obser- 
vation was  made,  through  use 
of  magnetic  tape. 

Most  of  the  observations 


Close-up  of  one  of  the  27  VLA  antennas. 


at  the  VLA  are  processed 
into  radio  images  that  re- 
semble photographs.  The  re- 
sulting image  presents  the 
object  as  if  one  had  a  cam- 
era which  was  sensitive  to 
radio  waves  instead  of  light 
waves.  Colors  are  used  to 
distinguish  different  levels 
of  intensity  in  the  received 
radio  image.  The  final  prod- 
uct of  the  VLA  is  usually  an 
article  in  a  scientific  journal 
or  publication  describing 
new  discoveries. 

The  rotation  of  Earth 
is  utilized  as  a  tool  by  the 
VLA,  As  Earth  rotates, 
the  space  between  the  Y- 
shaped  arms  of  the  observa- 
tory is  gradually  being  filled 
in.  After  a  few  hours  of  ob- 
servation, data  has  been  as- 
sembled, almost  as  if  the 
array  consisted  of  a  solid  re- 
flector measuring  21  miles 
from  one  end  to  the  other. 
The  resolution  which  can  be 
achieved  through  this  tech- 
nique is  superior  even  to 
that  of  the  largest  optica! 
telescopes. 

Much  of  the  sensitive  re- 
ceiving equipment  and  con- 
trol equipment  which  the 
VLA  uses  is  developed  in 
laboratories  which  are  part 
of  the  VLA  facility.  A  num- 
ber of  improvements  in  the 
low- temperature  refrigera- 
tion systems  have  also  been 
developed  by  these  labora- 
tories* 

Like  other  radio  tele- 
scopes, the  VLA  is  capable 


of  observing  the  sky  in  broad 
daylight  The  observatory  is 
therefore  in  use  around  the 
clock.  Astronomers  from  all 
over  the  world  may  com- 
pete for  observing  time  at 
the  VLA  observatory.  Allo- 
cation of  observing  time  at 
the  VLA  is  usually  based  on 
an  evaluation  of  the  scien- 
tific merit  of  each  proposed 
set  of  observations. 

Space  is  filled  with  mag- 
netic fields  of  varying  in- 
tensities Whenever  an  elec- 
tron moves  in  a  magnetic 
field,  its  movement  is  al- 
tered. Whenever  an  electron 
changes  its  speed  or  direc- 
tion, an  electromagnetic 
wave  is  emitted,  often  at  ra- 
dio wavelengths.  The  VLA 
and  other  radio  observato- 
ries are  therefore  able  to 
collect  a  great  deal  of  infor- 
mation about  the  magnetic 
fields  which  may  play  an  im- 
portant role  in  the  formation 
of  stars  and  galaxies. 

A  lot  of  information  can 
be  obtained  on  a  distant  ob- 
ject through  its  rf  spectrum. 
Many  elements  and  chemi- 
cals have  emissions  which 
may  be  identified  in  this 
spectrum,  and  movements 
and  temperatures  in  the  ob- 
ject result  in  Doppler  shifts 
and  widening  of  the  spectral 
lines.  Through  the  spectrum, 
an  astronomer  can  there- 
fore determine  much  of 
the  chemicat  composition, 
movement,  and  tempera- 
ture of  a  distant  object 

The  VLA  is  often  used  to 
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study  the  centers  of  distant 
and  nearby  galaxies.  Even 
the  center  of  our  own  galaxy 
can  be  observed  by  the  VLA, 
The  light  from  the  central  re- 
gion of  the  Milky  Way  is  ob- 
scured from  us  by  dust  and 
gas  which  lies  between  the 
solar  system  and  the  center 
of  our  galaxy.  The  longer  ra- 
dio waves  are  able  to  pene- 
trate all  this  dust  and  gas. 
however,  so  that  they  can 
produce  radio  images  of  our 
galactic  center.  These  im- 
ages indicate  that  there  is  a 
lot  of  energy  being  radiated 
from  violent  processes  near 
the  center  of  our  galaxy.  Im- 
ages of  other  galaxies  show 
similar  powerful  emissions 
from  the  center  Many  as- 
tronomers believe  that  these 
observations  can  be  ex- 
plained only  by  assuming 
that  there  are  huge  black 
holes  near  the  centers  of 
the  Milky  Way  and  other 
galaxies. 

Galaxies  which  emit 
much  more  energy  in  the  ra- 
dio wavelengths  than  nor- 
mal galaxies  are  called  radio 
galaxies.  Many  radio  galax- 
ies have  huge  radio  lobes 
that  extend  far  beyond  the 
visible  limits  of  the  galaxy. 
These  radio  lobes  seem  to 
originate  near  the  center  of 
these  galaxies  and  appear  to 
consist  of  charged  particles 
that  are  streaming  away 
from  the  center  at  velocities 
that  approach  the  speed  of 
light.  Scientists  at  the  VLA 
have  devoted  a  lot  of  ob- 
serving time  to  the  study  of 
radio  galaxies.  One  of  the 
nearest  of  these  galaxies  is 
called  Centaurus  A.  If  the  ra- 
dio lobes  of  Centaurus  A 
could  be  seen  in  visible  light 
these  would  be  one  of  the 
largest  objects  in  the  sky. 
The  radio  lobes  of  Centau- 
rus A  cover  a  larger  area  of 
the  sky  than  the  full  moon. 

The  rem  ants  of  superno- 
vas, or  stars  that  exploded, 
are  among  the  strongest 
emitters  of  radio  waves  in 
the  Milky  Way,  A  supernova 
explosion  leaves  a  large  ex- 
panding shell  of  hot  gases 
and  dust-  At  the  center  of 
this  shell,  a  rapidly  rotating 


Sunrise  at  the  VLA, 


neutron  star  can  usually  be 
found.  The  VLA  has  been 
used  both  for  the  mapping 
of  many  supernova  shells  in 
the  Milky  Way  and  in  the 
search  for  rotating  neutron 
stars,  A  rotating  neutron  star 
will  appear  as  radio  pulses 
that  are  repeated  with  such 
a  regularity  that  these  cos* 
mic  lighthouses  could  be 
used  to  measure  time. 


Some  of  the  brightest  ra- 
dio emitters  in  the  universe 
are  also  among  the  most  dis- 
tant objects  in  the  sky.  These 
objects  are  called  quasars 
and  are  believed  to  be  lo- 
cated near  the  center  of  ex- 
tremely distant  galaxies.  The 
radio  waves  from  most  of 
these  sources  have  spent  bil- 
lions of  years  in  their  jour- 
ney towards  us.  The  VLA  has 


VLA  aritenna  on  the  rail  transporter  which  is  used  to  move 
the  antennas  from  one  site  to  another. 


participated  in  many  re- 
search programs  on  quasars. 
The  long  time  which  the  ra- 
dio waves  from  the  quasars 
have  spent  underway  means 
that  when  it  is  observing  a 
quasar,  the  observatory  is 
actually  looking  at  an  object 
as  it  appeared  billions  of 
years  ago. 

Even  greater  resolution  of 
distant  objects  than  that 
which  can  be  achieved  with 
the  VLA  can  be  made  possi- 
ble by  combining  the  obser- 
vations from  several  obser- 
vatories across  a  continent. 
This  is  routinely  being  done 
by  a  network  of  radio  ob- 
servatories which  includes 
participants  on  both  the  east 
and  west  coasts  of  the  Unit- 
ed States    The  VLA  itself 
participates  in  many  of 
these  studies.  This  type  of 
observation,  which  is  called 
Very  Large  Baseline  Interfer- 
ometry,  may  even  involve 
observatories  on  other  con- 
tinents, such  as  in  Europe 
and  South  America.  If  fund- 
ing for  the  project  can  be 
obtained  from  the  US  Con- 
gress, construction  of  a  Very 
Large  Baseline  Interferome* 
try  Array  will  start  in  a  few 
years.  This  will  consist  of  10 
VLA-type  antennas  located 
at  sites  in  Hawaii,  Puerto 
Rico,  and  across  the  conti- 
nental United  States.  The 
movement  of  each  of  the  10 
separate  antennas  in  this  ar- 
ray will  be  controlled  by  a 
master  computer  in  Socorro, 
This  continent-wide  array 
will  thus  act  as  an  extension 
of  the  VLA  and  wilt  allow  us 
to  observe  many  interesting 
objects  in  the  sky  in  an 
amazing  degree  of  detail. 

The  Very  Large  Array  wel- 
comes visitors  to  the  obser- 
vatory. The  VLA  facility 
includes  a  visitor  center 
which  is  open  from  8:00  am 
until  sunset  every  day.  The 
visitor  center  contains  dis- 
plays on  radio  astronomy 
and  a  detailed  description  of 
the  array  and  how  it  is  oper- 
ated. A  self-guided  tour  is 
also  available,  so  that  a  visi- 
tor may  have  access  to 
many  of  the  interesting  far  i  I 
ities  of  the  observatory  ■ 
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WARCfortheFT-101E 

Here's  how  to  join  the  fun  on  our  new  ll-meter  band. 

And  you'll  be  ready  for  18  MHz,  too! 


The  FT-101E  series  of 
transceivers  has  no  pro 
vision  for  the  new  bands, 
and  since  ]  am  well  satisfied 
with  the  operation  of  the 
R101E,  I  did  not  feel  in- 
clined towards  the  expense 
of  changing  to  one  of  the 
later  models  which  in- 
cludes these  new  bands. 

A  thorough  study  of  the 
schematic  and  the  innards 

of  the  transceiver  revealed 
that,  with  careful  working 
and  not  rushing  things,  the 
modifications  required 
would  be  relatively  simple. 
[By  the  way,  the  handbook 
states  for  the  ''Aux"  posi- 
tion of  the  bandswitch; 
"any  500-kHz  coverage  be- 
tween 14.5  and  28  0  MHz/' 
Don't  believe  it;  it  works  F8 


NEW 


REMOVE 


for  24.5,   but  certainly  not 
for  18.  I  know;  I  tried  it.) 

After  consideration,  it 
was  decided  to  forfeit  band 
10D,  as  29  5-297  MHz  is 
never  used  by  me  and  this 
position  was  used  for  the 
24.5'MHz  band.  Simply 
plug  in  a  30.520-MHz  crys- 
tal in  place  of  the  existing 
35.52-MH2  crystal  and 
retune  TC23  to  obtain  the 
correct  output  at  the  test 
point  on  PB1181  {rf  unit), 
namely  0.3  V  rms  on  the  rf 
voltmeter,  and  the  rig  will 
work  perfectly  on  the  24.89- 
24.99-MH2  band.  There  is  no 
need  to  touch  the  alignment 
of  the  rf  and  driver  stages 
TCs,  as  these  are  tied  togeth- 
er for  the  10m  bands,  and 
the  inductance  variation  in 
the  ''preselecf '  tuning  takes 
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Fig.  7,  Modified  bandswitch  (from  rear]. 
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care  of  the  lower  frequency 
quite  adequately. 

The  18-MHz  band  is  put 
into  the  Aux  position  and  re- 
quires a  little  work  on  the 
various  circuits  in  addition 
to  plugging  in  a  24.02-MHz 
crystal  and  tuning  TC24  for 
the  required  0.3-V-rms  out- 
put to  PB1181.  Fortunately, 
all  the  work  is  done  at  the 
bandswitch,  although  the 
chassis  must  be  removed 
from  the  cabinet  to  facili- 
tate working  on  the  various 
switch  sections.  The  chassis 
is  upside  down,  and  refer- 
ences to  top  and  bottom 
refer  to  positions  with  the 
chassis  so  placed. 

In  making  the  modifica- 
tions, each  switch  section 
should  be  worked  on  and 
completed  separately,  1 
started  with  the  easy  one, 
i.e.,  SWIM.  The  connection 
between  the  Aux  and  the 
10m  lugs  is  removed  and  a 
heavy  wire  is  soldered  be- 
tween the  Aux  and  the  15m 
lug.  This  completes  SWIM. 

The  various  switch  poles 
can  be  identified  and 
checked  by  setting  the 
bandswitch  to  the  required 
position  and  checking  the 
rotor  wiper  blade  which  will 
be  in  the  required  position 
This  is  important  when 
working  on  the  other  switch 
wafers  as  there  is  very  little 
space,  and  without  a  good 
light  spotted  on  the  wafer 
being  worked  on,  it  is  almost 


impossible  to  see  anything. 
In  addition,  a  soldering  iron 
with  a  long,  thin  bit  should 
be  used  because  of  the  lack 
of  space  for  working. 

I  next  tackled  SWIG,  It 
will  be  seen  from  the  sche- 
matic that  there  are  no  con- 
nections to  the  Aux  and  10m 
switch  lugs  so  that  the  only 
thing  to  do  is  to  connect  the 
Aux  lug  to  the  15m  lug.  This 
is  a  little  awkward^  and  the 
reason  for  the  long,  thin  bit 
on  the  soldering  iron  will  be 
obvious.  Note  that  SWIG  is 
the  8th  wafer  from  the  front, 
not  the  7th  as  would  be  ex- 
pected. It  is  in  the  driver 
plate  compartment 

SW1E  is  the  most  difficult 
and  awkward;  this  is  the  5th 
wafer  from  the  front  The 
first  thing  is  to  break  the 
connection  from  the  Aux  lug 
to  the  10m  lugs.  As  this  lug  is 
on  the  bottom  of  the  switch, 
ordinary  cutters  cannot  be 
used:  There  is  only  about 
3/8"  working  space.  !  over- 
came the  difficulty  by  using 
a  very  thin  round  file,  and 
slowly  filing  through  the 
connecting  wire.  This  re- 
quires a  great  deal  of  care 
and  patience.  When  this  was 
completed,  the  short  pieces 
of  wire  that  remained  were 
bent  out  of  the  way.  From 
the  Aux  lug,  a  white  wire 
goes  to  TC5,  this  connection 
to  TC5  is  removed  at  the 
trimmer  PCB,  and  the  white 


wire  is  used  to  connect  the 
Aux  lug  to  the  15m  lug.  A 
new  wire  is  soldered  to  the 
10m  lugs  at  the  top  of  the 
switch  wafer  and  then 
connected  to  TC5.  The  15m 
lug  is  already  connected  to 
TC4  and  needs  no  further  at- 
tention. 

The  modification  of 
SW1C,  3rd  wafer  from  the 
front,  proved  easier  than  at 
first  expected.  I  started  by 
removing  the  connection 
between  the  Aux  and  10m 
lugs  positioned  on  top  of  the 
switch  wafer.  A  wire  is  sol- 
dered to  the  Aux  iug  and  fed 
over  and  soldered  to  TCI  4 
(15m  trimmer);  this  connec- 
tion  is  made  on  top  of  the 
trimmer  PCB 

At  this  point  I  put  the 
whole  rig  together  again  and 
fired  it  up  to  check  tuning 
and  performance  into  a 
dummy  load.  Everything 
was  FB  on  all  bands  except 
18  MHz.  There  was  not 
enough  capacity  in  the  one 
section  of  VCZ  which  is  used 
on  15  MHz  and  above,  to 


load  the  output  satisfactori- 
ly. So,  the  rig  was  opened  up 
again  as  it  was  obvious  that 
more  capacity  had  to  be  in- 
troduced  in  the  loading  for 
the18-MH2  band 

After  much  thought  and 
study,  [  decided  to  modify 
SW1L  by  adding  a  new  con- 
tact lug  at  the  Aux  position 
on  top  of  the  wafer.  A  lug 
was  removed  from  an  un* 
used  spare  rotary  switch 
that  was  on  hand;  this  was 
done  by  carefully  drilling  it 
out  and  removing  the  rivet 
holding  it.  This  lug  was  then 
mounted  in  position  on 
SW1 L  using  a  very  small  bolt 
and  nut,  and  a  stiff  wire 
bridged  it  over  to  the  160m 
lug  on  the  switch.  (A  spot  of 
solder  on  the  nut  and  boft 
prevents  movement.]  The 
lug  must  be  carefully  posi- 
tioned and  set  so  that  the 
rotor  wiper  arm  makes  a 
good  clean  contact  and 
moves  smoothly. 

The  rig  was  now  reassem- 
bled and  tested  into  the 
dummy.   All   bands,   includ- 
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Band 

Preselect 

Plate 

Load 

28 

9.2-9.6 

8.7-9.1 

3.0 

24.5 

8.0 

7.5 

2.6 

21 

S.8 

7.9 

2.0 

18 

7.3 

6.9 

2,0 

14 

7.0 

7.0 

2.0 

7(low) 

5.1 

4.5 

3.0 

3.5(low) 

3.2 

2.3 

2,0 

Table  1.  Dial  readings. 


ing  18  MHz,  were  now  capa- 
ble of  being  tuned  normally. 
The  measured  outputs  into 

the  dummy  (CW  tested)  were 
110  Watts  on  24.5  and  28 
MHz  and  125  Watts  on  18 
MHz  and  other  bands. 

As  these  bands  have  been 
available  in  ZS  for  over  a 
year,  an  air  test  using  a  very 
rough  and  ready  dipole, 
badly  installed,  produced 
two  TR8  stations  on  the  first 
CQ  call. 

As  a  guide,  the  dial  read- 
ings  given  in  Table  1  for  the 
various  controls  are  as  re- 
corded by  the  writer.  Differ- 
ent installations  wifl  pro- 
duce variations. 

Upon   consideration,   and 


with  a  good  deal  of  hind- 
sight it  would  seem  that 
SW1 L  need  not  be  modified. 
The  addition  of  a  200'pF 
(1,000-V)  capacitor  in  paral- 
lel with  VC2  (the  front  sec- 
tion which  is  in  circuit  on  all 
bands)  would  provide  ample 
capacitance  for  loading  on 
IB  MHz  and  would  only 
cause  the  tuning  of  the  other 
bands  to  be  moved  towards 
the  center  of  the  load  dial. 

I  have  ignored  the  modifi- 
cation to  put  the  FT-101E 
series  on  10  MHz,  first  be- 
cause it  was  admirably 
covered  by  VVB9DDF  in  the 
November,  1983,  issue  of  73, 
and  second  that  band  does 
not  interest  meM 


Now  you  can  get  in  on  the  fun  in  packet  radio! 
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The  Dayton  Downlink 

Optimizing  your  OSCAR  downlink  system  can  be  frustrating. 

Use  this  easy  method  to  measure  your  improvements 

and  know  just  when  to  stop. 


lerome  J  Dijak  WHlOm 
4854  Leatbuffow  Drive 
Dayton  OH  45424 


In  designing  a  downlink 
station  for  AMSAT-OS- 
CAR  10  satellite  reception, 
the  main  goal  is  to  develop  a 
setup  where  system  noise  is 
as  low  as  possible  compared 
to  the  extremely  weak  sig- 
nals coming  from  the  satel- 
lite Sounds  simpfe  enough, 
but  it  is  important  to  be  able 
to  characterize  the  perfor- 
ma  nee  of  the  system  as  it  is 
being  assembled  so  that 
when  you  are  finished,  you 
can  at  least  rest  assured  that 
you  have  done  the  best  you 
possibly  coutd. 

I  have  read  in  several  pub- 
lications that  at  146  MHz, 
system  noise  will  be  limited 
by  the  inherent  noise  in  the 
downlink  electronics,  tf  and 
when  thb  is  the  case,  the  op- 
timum  downlink  is  the  one 
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with  the  lowest  possible 
noise  figure  My  experience 
has  been,  however,  that  sys- 
tem noise  is  often  limited  by 

external  or  atmospheric 
noise  (that  which  is  picked 
up  by  the  antenna)  and  not 
by  the  noise  produced  with- 
in the  electronics.  When  this 
is  the  case,  no  improvement 
will  be  gained  by  further  re- 
duction of  the  noise  from 
the  equipment 

This  article  will  describe 
techniques  for  charactenz- 
ing  the  internal  and  extemal 
sources  of  noise  affecting  an 
OSCAR  Phase  III  satellite 
downlink  station  and  wilt  as- 
sume the  availability  of  only 
an  ac  voltmeter  and  an  rf  50- 
Ohm  termination  as  test 
equipment  It  is  written  with 
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the  146-MHz  downlink  sig- 
nal of  AO-10  in  mind,  but 
the  techniques  could  be  ap- 
plied at  other  frequencies  as 

welL 

Terms 


Fig.  1.  Basic  noise  lest  setup. 
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I'll  be  using  some  terms 
which  may  not  be  familiar 
to  all  readers.  By  "intrinsic 
noise''  I  mean  all  noise 
sources  inherent  to  the  elec- 
tronics of  the  receiving  sys- 
tem, while  ''extrinsic  noise" 
refers  to  all  noise  sources  ex- 
ternal to  the  receiving  sys- 
tem [Le.,  picked  up  by  the 
antenna),  whether  they  be 
man-made  or  natural. 

"Noise  figure"  is  a  figure 
of  merit  for  an  amplifier  or 
receiving  system.  It  is  ex- 
pressed in  decibels  {dB]  and 

the  lower  the  number,  the 
better  A  typical  mediocre 
noise  figure  at  146  MHz  is  4 
dB,  while  a  really  good  one 
would  be  0,5  dB, 

"System  noise  floor"  re- 
fers to  the  baseline  audio 
noise  output  of  a  receive 
system  when  the  antenna  is 
connected  and  no  signals 
are  present.  It  represents  the 
combined  effects  of  both  in- 
trinsic and  extrinsic  noise 
sources  and  is  the  reference 
level  for  system  signal-to- 
nofse  measurements. 


Test  Signal  Source 

To  make  noise  measure- 
ments  on    our   system  we 

need  a  very  weak  ''signal" 
source.  It  turns  out  that 
most  of  the  time  the  noise 
simply  picked  up  by  the  an* 
tenna  will  be  an  adequate 
signal  for  our  measure- 
ments.  It  may  be  a  little  hard 
at  first  to  think  of  noise  as 
signal,  but  in  this  case  it  will 
work  just  fine. 

The  goal  rs  to  develop 
your  receiving  system  so 
that  its  intrinsic  noise  is  (ess 
than  that  coming  from  the 
antenna  naturally,  so  using 
the  antenna  noise  as  a 
source  in  doing  our  mea- 
surements is  very  logical 
and  effective. 

If  you  cannot  hear  any  in- 
crease in  output  noise  from 
your  system  when  connect- 
ing an  external  antenna 
(compared  to  the  noise  out- 
put with  a  500hm  termina- 
tion at  the  rf  input),  then 
your  intrinsic  noise  already 
dominates  your  signal-to- 
noise  ratio  and  you  may 
wish  to  start  taking  steps  to 
reduce  the  intrinsic  noise 
of  your  system  (discussed 
later)  In  this  case,  since  the 
antenna  noise  is  not  strong 
enough  to  hear,  you  will 
need  to  use  a  simple  diode 


noise  generator  [see  the 
ARRL  Handbook,  among 
other  sources)  as  a  noise 
source  for  the  measure- 
ments described  below. 

Noise  Measurements 

Fig  1  shows  the  equip- 
ment configuration  for  mak- 
ing noise  measurements 
with  simple  equipment  We 

will  not  have  the  capability 
to  establish  an  absolute 
noise  figure  for  our  system 
(we  do  not  assume  the  avail- 
ability of  a  calibrated  noise 
source  or  a  true  noise  figure 
meter),  but  we  reaUy  don't 
need  that  anyway.  We  are 
really  just  interested  in  opti- 
mizing our  system  for  mini- 
mum  intrinsic  noise,  which 
can  be  done  adequately 
with  simple  equipment 

The  ''receiver^'  may  be  ei- 
ther a  true  2-meter  receiver 
or  a  2-meter  downconverter 
in  front  of  an  HF  receiver. 
For  this  discussion,  the  dis- 
tinction is  unimportant  The 
audio  output  is  routed  to  a 
speaker  (or  headhones)  as 
well  as  to  a  high-impedance 
audio  [ac]  voltmeter  The 
noise  levels  to  be  measured 
will  probably  vary  some- 
what, so  an  analog  meter 
wilt  be  best  for  "eyeball 
averaging"  readings  when 
necessary. 

T|ie  voltmeter  provides  a 
very  good  way  to  obtain  an 
aveAiiged  reading  of  the 
noist  levels.  The  speaker  is 
used  to  monitor  the  audio  to 
ensiire  that  we  always  are 
dealing  with  just  random 
noise  and  not  intermodular 
tion  products  or  other  spuri- 
ous signals  which  might 
show  up  at  times. 

The  basic  procedure  is 
quite  simple.  With  the  rf  in- 
put terminated  with  a  50- 
Ohm  termination,  fix  the  rf 
gain  full  open  with  avc  dis- 
abled and  adjust  the  af  gain 
of  the  receiver  for  a  level 
which  produces  a  10^20% 
meter  deflection  on  the  volt- 
meter. This  establishes  the 
reference  noise  level. 

(You  may  notice  that  your 
receiving  system  is  quieter 
with  nothing  at  all  connect- 
ed to  its  rf  input  than  tt  is 
when  its  input  is  terminated 


in  the  proper  characteristic 
impedance,  but  the  untermn 
nated  case  is  an  unrealistic 
operating  condition   and   is 

not  of  any  use  to  us.) 
Then,    after   changes   are 

made  (perhaps  just  connect- 
ing the  antenna),  note  the 
new  audio  output  level  that 
is  obtained  without  chang* 
ing  any  of  the  receiver  gain 
controls.  The  ratio  of  these 
two  voltages  provides  a  di- 
rect measurement  of  the  sig- 
nal-to-notse  ratio  (actually 
the  [S  +  N)/N  ratio)  for  the 
system  under  test  We  will 
be  interested  in  making  this 
type  of  measurement  under 
a  variety  of  conditions. 

We  will  always  want  to 
deal  in  decibel  ratios.  If  you 
happen  to  have  a  meter  with 
a  scale  calibrated  in  dB,  you 
have  it  easy.  If  not  vou  may 
use  a  pocket  calculator  to 
apply  the  formula  dB  =  20 
logio(Vi/V2),  where  V-t  and 
V2  are  the  two  voltages  be- 
ing compared. 

Characterizing  Intrinsic 
and  Extrinsic  Noise 

The  first  item  of  interest  is 
to  compare  the  extrinsic 
noise  to  the  intrinsic  noise. 
We  use  the  setup  shown  in 
Fig.  2,  where  we  assume  that 
a  complete  downlink  station 
has  been  assembled.  At  the 
point  where  the  feedline 
connects  to  the  receiver,  we 
also  prepare  a  50-Ohm  ter- 
mination plug  (preferably 
shieldedj.  For  the  moment, 
we  assume  nothing  about 
the  quality  of  the  receiving 
system  or  its  intrinsic  noise. 

The  procedure  is  to  install 
the  50Ohm  termination  at 
the  receiver's  rf  input,  adjust 
the  audio  level  to  a  10-20% 
deflection  voltmeter  read- 
ing (with  the  rf  gain  at  maxi- 
mum and  avc  disabled),  and 
make  note  of  this  level. 
Then  remove  the  termina- 
tion and  connect  the  anten- 
na and  feedline.  One  of  two 
chings  will  happen:  Either 
the  noise  level  will  increase 
(indicating  that  the  extrinsic 
noise  level  is  greater  than 
or  equal  to  the  system  in- 
trinsic noise)  or  the  noise 
level  will  not  change  (rn* 
dicating   that   the   extrinsic 
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Fig.  2.  Characterization  of  intrinsic  and  extrinsic  noise. 


noise  (evel  is  negligible 
when  compared  to  the  sys- 
tem intrinsic  noise). 

In  the  first  case,  you  need 
do  nothing  further  to  de- 
crease the  noise  figure  of 
your  receiving  system.  The 
output  noise  level  is  already 
being  dominated  by  the  ex- 
trinsic, atmospheric  noise, 
and  lowering  the  intrinsic 
noise  of  the  equipment  will 
have  no  noticeable  effect 
on  the  output  signal-to-noise 
ratio. 

In  the  second  case,  the 
overall  system  noise  floor  is 
being  dominated  by  the  in- 
trinsic noise  of  the  equip- 
ment and  if  you  can  take 
steps  to  decrease  this,  you 
can  decrease  your  overall 
system  noise  level  and  im- 
prove your  output  signal-to- 
noise  ratio.  This  is  the  more 
desirable  situatron.  since  it 
allows  you  to  do  something 
to  improve  system  perfor- 
mance. Once  you  reach  the 
level  of  the  extrinsic  noise  in 
your  location,  however,  you 
can  improve  things  no  fur- 
ther—unless you  can  first 
do  something  to  reduce  the 
extrinsic  noise  at  your  an- 
tenna- 
Reducing  Intrinsic  Noise 

If  intrinsic  noise  is  domi- 
nating your  system,  do  what 
you  can  to  reduce  it.  Be- 
yond obvious  problems  like 
hum  and  noisy  power  sup- 
plies, however,  you  quickly 
get  into  a  "black  art''  area 
where  creativity,  experi- 
ence, and  patience  are  the 
tools  used  to  tune  a  receiv- 
ing system  for  minimum  in- 
trinsic noise.  With  the  ex- 
ception of  simply  adding  a 
preamp,  a  discussion  of 
noise  reduction  techniques 
is  beyond  the  scope  of  this 
article.  If  you  want  to  get  in- 


to this  area,  my  advice 
would  be  to  find  a  wise  local 
expert  and  enlist  his  aid. 

On  the  other  hand,  a  rela- 
tively easy  route  to  a  quieter 
receive  system  is  to  add  a 
high-quality  preamplifier  in 
front  of  it  Since  the  intrinsic 
noise  of  a  receiving  system 
is  primarily  determined  by 
the  characteristics  of  its  first 
few  stages,  adding  a  state- 
of-the-art,  low*noise,  high- 
gain  preamp  is  one  of  the 
easiest  and  most  effective 
means  of  reducing  intrinsic 
noise. 

A  good  preamp  produces 
lots  of  gain,  typically  15-25 
dB,  while  introducing  very 
little  additional  noise;  the 
gain  (and  noise  generation] 
of  the  rest  of  the  receive  sys- 
tem can  therefore  be  greatly 
reduced,  with  the  result  that 
the  audio  output  signal-to- 
noise  ratio  is  improved. 

Fig.  3  shows  some  typical 
equipment  configurations. 
If  we  assume  an  initial  con- 
figuration something  like 
that  in  Fig.  3(a),  then  we  have 
the  option  of  going  to  a  con- 
figuration like  that  m  Fig, 
3(b)  or  3(c)  to  reduce  intrin- 
sic noise.  (Where  we  assume 
that  the  preamp  is  one  with 
a  better  noise  figure  than 
the  existing  front  end  of  the 
receiver.) 

I  recommend  that  you 
first  try  the  configuration  in 
Fig.  3(b),  and  after  installing 
the  preamp,  again  check  the 
extrinsic  noise.  Remember 
that  we  started  with  a  situa- 
tion where  the  intrinsic 
noise  was  dominant  (negligh 
bie  increase  in  output  noise 
level  observed  w  hen  the  an- 
tenna was  connected),  but 
now  you  should  have  re- 
duced  the  intrinsic  noise 
considerably  by  installing 
the  preamp;  you  need  to  see 
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how  the  intrinsic  noise  and 
extrinsic  noise  compare 
now. 

If  you  find  that  the  system 
noise  floor  is  now  being 
dominated  by  the  extrinsic 
noise,  you  may  stop,  since 
any  further  reduction  in  in- 
trinsic noise  will  not  be  no- 
ticeable once  the  antenna  is 
connected. 

But  if  you  find  that  the  in- 
trinsic  noise  is  still  dominant 
and  you  want  to  take  a  little 
more  trouble  to  reduce  it 
further,  you  can  go  to  a  corv 
figuration  like  that  shown  in 
Fig.  3(c),  with  the  preamp 
mounted  right  at  the  anten- 
na. Thi!>  is  the  optimum  con- 
figuration for  minimum 
noise  figure,  but  the  incon- 
venience of  it  is  only  war- 
ranted if  the  extrinsic  noise 
is  still  below  the  intrinsic 
noise  with  the  preamp  in- 
stalled at  the  receiver 

If  after  going  to  this  con- 
figuration you  find  that  your 
system  noise  floor  is  stilt 
dominated  by  the  intrinsic 
noise,  then  you  are  either  in 
a  very  quiet  locale  (lucky 
you)  or  you  have  a  noisy  pre- 
amp. In  any  case,  if  you  are 
still  in  the  game  at  this  point, 
the  next  step  is  to  buy  or 
build  a  better  and  quieter 
preamp.  But  if  you  have 
done  everything  right  up  to 
this  point  and  there  are  no 
serious  problems  with  your 
equipment,  you  should  be 
able  to  hear  the  satellite  fair- 
ly well  (a  10-dB  output  sig- 
nal-to-noise ratio  or  better)  if 


you  have  a  10-dB  gain  an- 
tenna. 

One  word  of  warning. 
High-gain  preamps  some- 
times have  a  tendency  to  os- 
cillate, especially  if  not  ter- 
minated in  impedances  of 
exactly  50  Ohms,  resistive, 
at  input  and  output.  If  you 
find  a  lot  of  noise  coming 
out  of  your  preamp  — either 
sporadically,  like  lightning 
crashes,  or  continuously  — 
your  preamp  may  be  oscil- 
lating. 

Antennas 

You  will  want  to  use  a 
gain  antenna  of  some  sort, 
preferably  about  10  dB  gain 
or  more,  and  it  is  a  good  idea 
to  spend  some  time  charac- 
terizing the  "noisiness''  of 
your  environment  at  various 
azimuths  and  elevations. 
Having  done  this,  you  will 
know  in  advance  those 
beam  headings  that  can  be 
expected  to  produce  good 
and  bad  signal-to-noise  ra- 
tios for  the  same  strength  of 
satellite  signal.  Keep  in 
mind,  however,  that  the 
noise  sources  in  the  environ- 
ment around  you  may 
change  with  time,  so  consid- 
er this  just  a  general  deter- 
mination of  good  and  bad 
areas. 

For  any  particular  oper- 
ating occasion,  the  opti- 
mum procedure  is  to  first 
determine  the  beam  direc- 
tion [azimuth  and  elevation) 
that  yields  the  strongest 
signal    from    the    satellite 


and  then  tune  away  from 
the  satellite  signals  and  try 
to  find  a  beam  direction  in 
that  general  area  of  the  sky 
that  also  minimizes  the 
noise  pickup.  The  idea  be^ 
ing,  or  course,  to  maximize 
the  ratio  of  received  signal 
to  received  noise  at  the  re- 
ceiving system's  input  ter- 
minal. 

Note  that  if  your  system 
noise  floor  is  dominated  by 
extrinsic  sources,  you  may 
not  notice  any  improvement 
in  output  signal-to-noise 
ratio  by  installing  a  larger, 
higher-gain  antenna.  De- 
pending upon  the  side-lobe 
gains  of  the  antennas  as  in- 
stalled, the  ratio  of  satellite 
signal  to  noise  signals  may 
increase,  decrease,  or  not 
change  at  all  when  changing 
antennas  since  the  noise 
sources  in  your  environment 
are  likely  to  be  distributed  in 
azimuth  around  you. 

Circular  Polarization 

All  available  literature 
strongly  recommends  right- 
hand  circular  polarization 
[RHCP}  for  your  AO-10  an- 
tennas. I  will  not  contradict 
this  advice  since  intuitively 
RHCP  seems  like  the  right 
thing  to  use,  but  my  obser- 
vations of  the  AO-10  beacon 
signal  as  well  as  general 
signals  in  the  passband  have 
shown  that  antenna  polari- 
zation  (whether  linear  or  cir- 
cular of  either  sense]  usually 
makes  no  observable  differ- 
ence in  the  strength  or  quali- 
ty of  the  downlink  signals.  1 
have  not  heard  any  credible 
explanation  for  this  phe- 
nomenon, nor  will  I  attempt 
to  offer  one. 

Sometimes  RHCP  does 
work  better  than  the  others, 
but  even  with  RHCP  them  is 
usually  very  strong  spin 
modulation  (fading)  on  the 
signals: 

A  Case  Study 

It  might  be  interesting  to 
relate  the  results  of  this  sort 
of  characterization  on  my 
downlink  station- 

My  baseline  14b-MHz  re- 
ceive system  consists  of  an 
Advanced  Receiver  Re- 
search  (ARR)  R144VD  down- 


converter  working  into  a 
Drake  R4  mnning  at  30  MHz. 
The  R144VD  has  a  noise 
figure  specification  of  less 
than  1-8  dB.  My  preamp  is 
an  ARR  P144VDC  GaAsFET 
unit  with  a  noise  figure  of 
less  than  0.5  dB  and  gain  of 
better  than  24  dB,  as  speci- 
fied by  the  manufacturer. 
(These  absolute  perfor- 
mance figi]fe>  were  not 
checked  by  measurement, 
due  to  lack  of  test  equip- 
ment The  preamp  and  con- 
verter were  both  new.  how- 
ever, at  the  time  of  the  mea- 
surements which  follow,) 

The  antenna  used  for 
these  tests  was  a  4-elemt^nt 
linearly-polarized  quad  with 
a  measured  gain  of  9  dB  over 
a  dipole. 

The  series  of  tests  de- 
scribed in  this  article  were 
carried  out  on  this  sytem, 
with  several  interesting 
results.  The  act  of  adding 
the  preamp  to  the  system  at 
the  down  converter  (the  con- 
figuration shown  in  Fig.  3(b)) 
improved  the  output  {S  +  N)/ 
N  ratio  by  about  3.4  dB  over 
that  obtained  with  the  con- 
figuration of  Fig,  3(a). 

Installing  the  preamp  at 
the  antenna  (the  Fig.  3(c) 
configuration)  instead  of  at 
the  converter  improved  the 
output  (S  +  N)/N  ratio  by 
another  3,5  dB.  (The  feedline 
involved  here  is  85  feet  of 
new  RC-213  with  a  mea- 
sured loss  of  0.87  dB  at  146 
MHz,) 

Even  with  the  basic  Fig. 
3(a)  system  configuration, 
however,  the  local  atmo- 
spheric noise  averages  3-10 
dB  above  the  system  intrin- 
sic noise,  while  the  AO-10 
beacon  signal  appears  at  3 
to  10  dB  above  the  local 
noise  at  various  times.  If 
local  noise  were  not  pres- 
ent, I  would  be  able  to  hear 
the  satelttte's  beacon  with  a 
quite  respectable  signal  to- 
noise  ratio  of  10  to  20  dB 
though,  even  without  a 
preamp. 

Since  in  this  case  the  local 
noise  exceeds  the  intrinsic 
noise  even  without  the  pre- 
amp, the  reduction  in  sys- 
tem noise  due  to  adding  the 
preamp    has    no   effect   on 
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output  signal-to-noise  ratio. 
Were  I  in  a  very  quiet  loca- 
tion, however,  adding  the 
preamp  mounted  at  the  an- 
tenna would  improve  the 
output  signal-to-noise  ratio 
by  6.9  dB,  which  would  be 
significant 

1  do  use  the  preamp  in  my 
system  anyway,  however, 
because  of  a  secondary  ben- 
efit I  use  a  computer  in  my 
station  and  it  generates 
quite  a  bit  of  spurious  rf  at 
30  MHz;  these  spurs  are 
strong  enough  to  degrade 
the  reception  quality  of  the 
weak  satellite  signals  when 
no  preamp  is  in  use.  Since 
the  preamp  boosts  the  sig- 
nal levels  at  ttie  30MHz  i-f 
by  24  dB,  however,  it  places 
the  desired  signals  well 
above  the  computer  spurs 
and  improves  the  reception 
quality  in  that  way,  even 
though  my  output  signal'to^ 
noise  ratio  due  to  thermal 
noise  is  still  dominated  by 
the  extrinsic  noise  and 
therefore  is  not  improved  by 
the  preamp. 


Summary 

I  have  described  a  series 

of  simple  tests  that  can  be 
carried  out  on  any  receive 
system  with  minimal  test 
equipment  to  characterize 
the  noise  performance  of 
that  system  relative  to  the 
local  noise  environmeot 
This  type  of  characteriza- 
tion is  much  more  mean- 
ingful than  an  absolute  char- 
acterization, such  as  a  stan- 
dard noise  figure  test,  since 
the  effects  of  the  local  en- 
vironment are  considered. 

Using  these  procedures  it 
is  possible  to  determine  in 
advance  whether  or  not  the 
addition  of  a  preamp  to  a 
system  is  likely  to  improve 
output  signal-to-noise  ratio, 
as  well  as  whether  or  not  it  is 
worth  the  inconvenience  of 
mounting  the  preamp  at  the 
antenna. 

In  the  end,  you  may  not 
be  happy  with  the  quality  of 
the  downlink  signals  at  your 
station,  but  at  least  you'll 
know  why  they  are  the  way 
they  are.  ■ 


Microlog  Corp.  has 
many  different  digital  com- 
municatiitn    Kvstems     for 

■r 

commercial,  maritime,  niil- 

itarj^   as   well   as   amateur 

radit)  servict*.   We  were  the  first   to  advertise^  an 

AMTOR  terminal  and  we  are  one  of  the  few  ham 

radio  manufacturers  to  supply  '*SITOR  "  equipment 

for  the  critical  Maritime  Telex  Sv.stem* 

In  testing  varicms  avail al)le  AMTOR  programs » 
we  have  found  in  some  o£  them  a  ver>^  low  tolerance 
for  bit-rate  timing  error.  Stime  programs  "bomb*' 
on  as  little  as  2  parts  in  ItlOOO  (0.02 'S)  timing  dif- 
ference which  is  [Kissible  with  computer  crystal 
variations.  This  indicates  an  inability  to  adequately 
perform  "hit  synchronization"'  in  their  deciiding 
algorilhms.  This  is  totally  apart  horn  the  necessar)' 
master/slave  timing  lock  in  AMTOR  and  operates  to 
''fine  tune"  ihc  iiulividual  10  milU.seeond  bit  timijig. 
In  a  non-synehronouK  code  such  as  BaiidiiL  or 
ASCII,  this  l)it  sync  occurs  naturally  with  each  .stop 
bit.  But  with  the  synchronous  ARQ  code  as  used  in 
AMTOR,  whicli  has  no  slarl/stop  bit,  a  ver\  sophis- 
licated  decoding  algorithm  is  reciuired  so  that  nu'nor 
timing  differences  between  two  terminals  can  be 
quickly  compensated  for.  Without  this,  synchron- 
ous code  operation  is  eventtialh   lost  as  the  two 


*A  digital  LtHnmuniL^atJans  tediniqiii'  of  CDntiniJiiJly  adjusting 
an  interna]  clt>ck  to  match  the  reecivecf  sisal's  bit  rate- 


I    I    B  ■   I clocks  *1ose"  each  other. 

I    I    .  J^^  ^J      Our  new  high  sample  rate 
^^^  ^^bit  sync  '  AM  FOB  algo- 

rithm can  follow  timing 
errors  far  in  excess  of  ex- 
pected system  clock  variations.  It  is  of  ctjursc,  com- 
patible with  all  known  SITOH/AMTOH  protocols 
and  will  allow  operation  with  systems  previously  im- 
possible because  of  clock  deviations.  This  tracking  is 
fully  automatic  and  does  not  re(]uire  typing  control 
c^ommands  to  manually  alter  s\stem  timing  as 
requirt^i  in  some  programs. 

If  you  own  an  -\ir-l  with  AMTOR,  we  will  sup- 
ply you  with  an  updated  set  of  "high  rate  hit  sync 
.\AIT()H+  '  ROMS  plus  a.s  a  bonus,  a  disk  which 
contains  the  real-time  disk  communicator  and  ASCII 

Tokenizer  programs  for  sending  programs  over  the 
air.  Just  stiul  in  your  present  ROMS  (two  2764  s  with 
i^lieir  la! )els  intact)  and  $35.  We'll  rush  you  the  new 
ones. 

If  yoti  have  an  Airdisk.  send  it  with  $10  for  the 
update.  Send  to  Mierolog  Corporation .  1H713 
Moonev  Drive,  Caithersburg,  MD  20S7!)  Tel:  301 
258-8400. 
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At  high  power  a  hot  an- 
tenna rod  is  a  sure  sign  that 

Dower  is  going  to  waste.  At 
ower  power  you're  losing 
the  same  percentage  of  en- 
ergy, but  the  dissipation  is 
so  rapid  you  Ccin't  feel  the 
heat.  That*s  why  it  s  impor- 
tanl  to  kjiow  the  cold  facts 
about  Laiiien  antennas. 

Our  exclusive  Kulrod® 
whip  minimizes  RF  loss 
regardless  ol  ihe  watts 
applied,  so  you  can  talk 
farther  It  Slavs  cxmdI  to  the 
touch  e\^en  at  high  power 

TTie  stainless  steel  rod 
is  first  plated  with  nickel, 
then  with  copper  for  high 


conductivity:  Thin  layers 
of  nickel  and  chrome  pro- 
tect the  copper  from  cor- 
rosion and  provide  a  sleek 
finish,  without  hindenng 
performance- 

So  whether  you're  calling 
for  fun,  or  calling  for  help, 
you  can  depend  on  Larson 
antennas  and  our  no- 
nonsense  wan  antv  to  de- 
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instead  of  a  lot  of  hoi  ain 

Shown  if2  aitawijy:  Top 
plating  of  dirome.  Inner 
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Ik 

drawn  to  scale,} 
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Sfeven  £.  Mann  NAEY 
PO  Box  7351 
Winston^Satem  NC  27109 


The  30-Meter-Plus  Receiver 

Explore  the  world  of  10  MHz  with  a  solid-state  receiver 

youWe  built  yourself!  We Ve  come  a  long  way 

since  oatmeal  boxes  and  cats' whiskers. 


Most  of  the  older  ama- 
teur rigs  have  no  pro- 
vision for  the  30-meter  band 
or  for  receiving  the  commer* 
cial  CW  and  broadcast  sta- 
tions that  also  occupy  the 
HF  region  The  receiver  de- 
scribed in  this  article  tunes 
7.8  MHz  to  12.1  MHz,  which 
includes  commercial  CW 
and  RTTY  stations,  SWBQ 
WWV,  and  the  30-meter  arr^ 
ateur  band.  It  is  simple  to 
build,  easy  to  get  operating, 
and  doesn't  cost  a  mint. 

Fig.  1  shows  the  block  dia- 
gram of  the  receiver  and  the 
schematics  are  shown  in 
Figs.  2,  3,  and  4.  A  single 
tuned  circuit  matches  the 
antenna  to  the  mixer  and 
peaks  the  desired  signaL  A 
dual-gate  MOSFET  is  used 
for  the  mixer,  as  it  has  a 
good  noise  figure  and  pro- 
vides some  gain,  thus  reduc- 
ing  the  total  number  of 
stages  in  the  receiver. 

The  vfo  uses  a  JFET  as  a 
Hartley  oscillator  and  an- 
other dual-gate  MOSFET  as 
a  buffer  amplifier  It  is  mod- 
eled on  the  W7ZOI  and 
K51RK  design^  but  does  not 
use  the  padding  capaci- 
tance. This  was  left  out  in  or- 
der to  obtain  the  maximum 


tuning  range  from  the  oscil- 
lator, which  is  about  4.3 
MHz  in  this  case. 

The  output  of  the  mixer  is 
fed  through  a  tuned  circuit 
with  a  link  output  to  a  Heath 
filter  of  2.1-kHz  bandwidth 
and  3395'MHz  center  fre- 
quency. The  filter  was  a  gift 
from  KI4F),  who  replaced 
the  filter  in  his  SB-101  with  a 
Fox-Tango  filter.  The  2.1- 
kHz  bandwidth  is  suitable 
for  the  CW  and  RTTY  sta- 
tions that  are  found  in  the  re- 
ceiver's tuning  range.  It  is 
also  acceptable  for  AM  re- 
ception when  the  receiver  is 
tuned  to  either  side  of  the 
carrier  frequency. 

The  i4  amplifier  is  a  single 
IC  which  provides  better 
than  40  dB  gain  and  pro- 
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vides  the  majority  of  the  re- 
ceiver's gain.  To  keep  things 
simple,  no  age  is  used.  It  is 
not  necessary  on  CW  and 
the  manual  i-f  gain  control 
on  the  front  panel  is  ade- 
quate for  the  purpose.  The 
output  of  this  stage  is  taken 
through  a  link  from  L4.  This 
transformer  is  single-tuned 
and  peaked  by  the  300-pF 
trimmer  in  parallel  with  it. 

The  detector  is  the  old 
standard  single  diode  which 
fonctTons  well  on  AM  When 
an  adequate  amount  of  bfo 
energy  is  applied,  it  func- 
tions as  a  detector  for  CW, 
RTTY,  and  SSB.  It  was  chc^ 
sen  for  its  simplicity  and  low 
parts  count. 

The  bfo  is  a  Colpitts  crys- 
tal oscillator  which  was  cho- 
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Fig,  7.  8/ocfe  diagram.  The  receiver  operates  or}  12  Vdc,  uses 
iow-impedance  earphones  or  a  speaker,  and  requires  a  tow- 
impedance  antertnB. 


sen  for  its  simplicity  and 
output.  The  switch  from  AM 
to  CW  operation  is  accom- 
plished simply  by  switching 
the  bfo's  operating  voltage 
on. 

The  audio  section  con- 
sists of  two  stages,  a  bipolar 
preamplifier  and  an  IC  au- 
dio power  amplifier.  The  bi- 
polar stage  is  necessary  due 
to  the  small  number  of  ac- 
tive stages  ahead  of  the  de- 
tector. There  is  sufficient 
gain  for  a  small  speaker  and 
enough  to  blast  a  set  of  low- 
impedance  earphones. 

Circuit  Details 

All  coils  were  wound  on 
toroid  cores  which  were  pur- 
chased from  Amidon  Asso- 
ciates.^ Due  to  the  large 
tuning  range  and  the  narrow 
filter,  a  gear  reduction  drive 
on  the  vfo  tuning  capacitor 
is  a  necessity.  I  used  a  WWII 
government-surplus  capaci- 
tor from  an  ARC-5  transmit* 
ter  which  tuned  7.0  to  9.1 
MHz.  This  was  obtained  at  a 
hamfest  but  should  also  be 
available  from  other  sources 
at  a  reasonable  price.^  It  has 
a  built-in  gear  reduction 
drive  providing  approxi- 
mately a  49:1  turns  ratio, 


30     73  for  Radio  Amateufs  *  July,  1985 


and  a  dial  is  also  included. 
The  unit  provides  less  than 
100  kHz  of  coverage  per 
turn  of  the  tuning  knob, 
which  allows  easy  tuning  on 
CW.  I  covered  the  original 
dial  numbers  with  a  black 
felt  pen  and  used  typewriter 
erasure  fluid  for  the  new 
marks.  The  original  small 
tuning  knob  was  replac<N.l 
with  a  large  two-inch-diam- 
eter  knob  for  more  tuning 
ease.  The  cost  of  the  surplus 
unit  is  less  than  the  price  of 
a  new  double-bearing  ca- 
pacitor, gear  reduction 
drive,  and  dial  when  pur- 
chased separately. 

My  receiver  is  built  in 
modular  fashion.  The  two 
ICs  can  be  mounted  on  pre- 
drilled  boards  such  as  those 
available  from  Radio 
Shack."*  The  other  circuits 
can  be  wired  on  pieces  of  PC 
board  in  point-to-point 
"ugly"  style.^  This  allows 
quick  and  easy  construction 
and  modification.  I  used  a 
combination  of  etched 
boards  and  ugly  boards  in 
my  receiver. 

The  crystal  in  the  bfo  was 
purchased  at  a  hamfest.  It 
should  be  available  from 
Heath  or  it  could  be  ordered 
from  one  of  several  crystal 
manufacturers.^ 

My  receiver  was  built  in 
an  aluminum  cabinet  which 
measures  M/2  inches  high,  8 
inches  wide,  and  9-1/2  inches 
deep.  This  was  purchased  at 
a  hamfest  for  less  than  three 
dollars.  Allow  plenty  of 
room  for  the  front-panel 
controls:  vfo  knob  and  dial, 
antenna  peaking  knob,  i-f 
gain  knob,  AM/CW  switch 
(bfo  power!  af  gain  knob, 
earphone  jack,  and  on/off 
switch.  The  rear  panel  con- 
tains a  power  connector  and 
antenna  jack.  The  receiver 
could  easily  be  built  in  a 
smaller  cabinet^  but  I  like  to 
have  extra  room  for  servic- 
ingand  modifications. 

Construction 

The  following  sequence  is 
recommended.  Build  the 
LM380  section  first,  then  the 
preamp,  the  i-f .  the  detector, 
the  bfo,  the  vfo,  and  finally 
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4{>t??  BOTTOti  VIEW 


Ct  170-pF  capacitor  from  ARC-5  transmitter 

C2  1.5"5,4-pF  air  trimmer 

L1  44  turns,  tapped  at  12  turns  above  ground  on  Amidon  T50-6 

L2  24  turns  wound  on  Amidon  T68-2:  3-turn  link  to  antenna 

L3  50  turns  wound  on  Amidon  T50-2:  22-turn  link  to  filter 

XFMR       18  turns  wound  on  Amidon  FT37  43;  34urn  link  to  mixer 

Filter  Is  Heath  part  number  404*200  (Made  by  James  Knight  Company),  ZI-kHz  bandwidth,  3.395- 

MHz  center  frequency. 

Note;  #28  enameled  copper  wire  was  used  for  all  windings. 

fig.  Z  Schematic  of  mixer,  filter,  and  vfo  sections. 


the  mixer  The  bfo  can  be 
used  as  a  signal  generator  to 
afign  the  i-f  transformers. 

To  do  this,  first  discon- 
nect the  bfo  output  from  the 
detector  and  reconnect  it  to 
pin  4  of  the  i-f  amplifier. 
Plug  in  a  set  of  earphones 
and  turn  on  the  power.  Ad- 
just the  300-pF  trimmer  in 
parallel  with  L4  for  maxi- 
mum noise  or  hiss  output. 
Use  a  non metallic  tool  for 
this.  Next,  turn  off  the  power 
and  move  the  output  of  the 


bfo  from  the  i-f  to  the  drain 
lead  of  the  mixer.  Discon- 
nect the  filter  from  the  cir- 
cuit and  connect  the  link  of 
L3  to  the  coupling  capacitor 
going  to  pin  4  of  the  if  am* 
plifier.  Turn  on  the  power 
and  adjust  the  300-pF  trim* 
mer  in  parallel  with  L3  as 
you  did  the  other  for  maxi- 
mum output.  Turn  off  the 
power  and  reconnect  the  fil- 
ter in  the  circuit  and  connect 
the  output  of  the  bfo  to  the 
anode  of  the  detector. 


If  a  frequency  counter  is 
available,  dial  calibration  is 
easy,  as  the  vfo  operates 
3.395  MHz  lower  in  fre- 
quency than  the  tuned  fre- 
quency. The  dial  can  be 
calibrated  by  connecting 
the  counter  to  the  output  of 
the  vfo  and  adding  3,395 
MHz  to  the  counter's  read- 
ing, For  example,  to  tune 
10.1  MHz,  set  the  vfo  to 
a705MHz. 

If  a  counter  is  not  avail- 
able, the  following  can  be 
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Fig.  3.  Detector,  i-f  amplifier,  and  bfo  schematic, 
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used  for  approximate  dial 
markings:  Without  an  an- 
tenna, turn  on  the  receiver 
and  the  bfo.  Tune  for  the 
bfo's  third  harmonic  at 
about  10  191  MHz.  This 
should  be  easy  to  locate  and 
will  be  found  approximately 
at  the  midpoint  of  the  dial. 
Next,  connect  the  antenna 
and  tune  a  little  lower  in  fre- 
quency. The  lowest  fre- 
quency occurs  when  the 
vfo's  capacitor  is  fully 
meshed  and  the  antenna  ca- 
pacitor  is  almost  fully 
meshed.  If  the  time  of  day 
and  conditions  are  right,  you 
should  be  able  to  find  WWV 


Fig.  4,  Audio  section. 

at  10  MHz.  The  30-meter 

band,  10.1-10.15  MHz,  will 
be  found  between  WWV 
and  the  bfo's  harmonic.  You 
will  find  the  3Vmeter  SWBC 
band  just  below  WWV  and 
the  8.5-MHz  commercial 
CW  band  a  bit  further  down. 
The  25''meter  SWBC  band 
will  be  found  near  the  top  of 
the  vfo's  range  tf  a  crystal 
calibrator  is  available,  addi- 
tional tuning  marks  can  be 
made  as  you  wish. 

To  operate  the  receiver, 
set  the  i-f  gain  at  maximum 
and  peak  the  antenna  ca- 
pacitor for  maximum  noise 
with  an  antenna  connected. 


The  receiver  is  most  sensi- 
tive when  the  bfo  is  turned 
on,  so  it  is  left  on  even  when 
tuning  in  an  AM  station. 
Once  the  station  is  found, 
the  bfo  is  tumed  off  and  the 
receiver  is  fine-tuned  for 
best  audio  response.  The  af 
gain  control  is  set  for  a  com- 
fortable listening  level  and 
the  i-f  gain  is  adjusted  to  pre- 
vent  overloading  of  the 
detector.  CW  and  RTTY  sta- 
tions are  tuned  in  a  similar 
manner,  except  that  the  bfo 
is  left  on.  The  antenna  tun- 
ing capacitor  will  be  quite 
sharp  at  low  frequencies 
and  will  require  frequent  ad- 


justment. At  the  upper  end 
of  the  dial,  frequent  adjust- 
ment will  not  be  necessary. 
1  have  had  a  lot  of  plea- 
sure from  this  receiver  and 
hope  that  you  will,  too.  If 
you  have  any  questions  or 
comments  I  will  try  to  an- 
swer them  if  you  enclose  an 
SASE.B 

Refererrces 

1,  "A  Progressive  Communica' 
tlons  Receiver/*  W7Z0I  and 
W5IRK,  QST,  November,  1981, 
p.  11. 

2>  Amidon  Associates,  Inc., 
12033  Otsego  Streer,  North  Hol- 
lywood CA  91607, 
3.  Fair  Radio  Sales.  1016  E.  Eu- 
reka Street,  PO  Box  1105,  Lima 
OH  4580Z 

4  Radio  Shack  Items  #276-024 
or  276-159, 

5.  "The  "Ugly  Weekender*/* 
KA7EXM  and  W7Z0U  QST,  Au- 
gust, 1961.  p.  18. 

6.  Two  crystal  manulaclurers 
that  1  have  used  with  satisfac- 
tion are:  International  Crystal 
Manufacturing,  10  North  Lee, 
Oklahoma  City  OK  73102,  and 
Jan  Crystals,  PO  Box  06017, 
Fort  Myers  FL  33905. 
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DIGITAL      FREQUENCY      SYNTHESIZER 
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THE    DFS-1    CAN  BE  USED    AS  THE    HEART    OF    A    HF   SYNTHESIZED 
TRANSCEIVER  DESIGN  OR  AS  A  SECOND  VFO  FOR  EXiSTIl^G  RIGS 

FEATURES: 

l>    S.0   TO    5.5  MHz    TUNHMQ    RANOE 
2)    100  Hz    STEPS 

31    STD    BUS    PLUG  BOARD    FORMAT 
(  6  X  4.5,  S6  PIN  EDGE  FfNGERS  ) 
4)  3,0  Vp-p  OUTPUT  INTO  A  50  OHM  LOAD 

MODEL  DFS-1 

WIRED  &  TESTED     $  9&.00 

ADD  S  3,00  P&H 

NVS  ADDRESSES  ADD  7,5% 

OTHER  MODULES  AVAiiJ^6L£       CALL  OB  WRITE: 

Eidetronic  Systems  Consultants^  Inc. 

P.O.  Box    t105,  Smithtowfn,  N.Y.   11787         CS16)  36l-flt42 


WORK  THE  U.H.F.  BANDS 

AUd  A  uans^crtcf  or  con'^ericr  lo  vciur  e^uimg  !l>m.  hm  i>r  2m  rquipnienK 
Chtjcnr  ftom  the  largiNi  ^irlevtiirn  i*1  miHJulo  a^JiUblr  far  D\,  t>!\C  AR. 

TRANSVERTFRS  ^^^^'^  ^^  ^'^-^'^ 

MMT  144-28  ¥179.95 

MMT  432^28  (S)  $269.95 

MMT  439-ATV  $.3.39.95 

\mr  1296-144  $299.95 

OTHtJl  MODFJJ*  AV.AO-ABLE 

POWER  AMPLIFIERS  ''^^*'  *"'  *^^'^'*' 

all  rmidds  inclutk  RF  VOX  &  Lou  Noise  HX  Pre-Anipl. 
(no  prt-amp  in  MML432  1(X)) 


432  Mil*: 

ANTENNAS 

121K>-LY 
1  nx  Y-2M 
TO  em/MBM  28 
70  cm/MBM  48 
70  cm/MBM  88 


IflfflfVoutpui 
fpOW  nu(pui 
SOW  uuiput 


$69.95 

$39.95 
$59.95 
$89.95 


MML43?-fiO  lOWMnput  11^19.95 

MML43a-30-LS       I W  m  ,iW  In       I'ilW.SS 
Coming  ^poun.  Wak^h  frir  drUils:, 


70/MBM  48 

Send  44$  stamps  for  full  details 

of  our  VHF/UHF  items. 
Pre-wleciof  filtefs   Pre-ampttficrs     Antennae 
Low -pass  fil[CT5       Transvcrtcfi      Crystal  Fillers 
Varactor  inplers      Converters 

Sp^clrufn  Internallonil,  fnc. 
Fo%\  Uffice  Bun  I084S 
Concord.  Mass.  1)1742  U!^A 
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ATTENTIOM 

Foreign  Computer  Stores/ 
Magazine  Dealers 

You  have  a  large  technical 

audience  that  speaks  English 
and  is  in  need  of  the  kind  of  mi- 
crocomputer information  that 
CW/Peterborough  provides* 


Provide  your  audience  with 
the  magazine  they  need  and 
make  money  at  the  same  time. 
For  details  on  selling  80  Mi- 
cro, inCider,  HOT  CoCo  and 
RON  contact: 


SANDRA  JOSEPH 

WORLD  WIDE  MEDIA 

386  PARK  AVE*,  SOOTH 

NEW  YORK,  NY  10016 

PHONE  (212)  686^1 520 

TELEX— 620430 
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300  BAUD  INTERFACE 
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TOUCHTOME^  DECODER  KIT 


«    Usfl  your  campuEar  to  dflcoiis  DTMF  iQuchton«v. 

•  RoceivQ  pll  1  &diiQiL6 us  Restart  th^^Ci^n  be iLnariSniitEsd 

•  Ess  Hy  pr{>g  ra  m  you  r  coiri  pu  t#r  m  a A3l  C  to  d  ecocf e  mu  Kh 
digit  "atHngs',  display  digits,  sound  s.Lui  fti>i,  atisflrvie 
aecuBt  eod^  ointroi  relays  ramote  {i«se 

•  S»mplB  m  u&B  lUEt  p(-t?v3de  +  IS  VDC  *nd  audio,  hook 
iwRj  «rrre§  to  t*ie  fi3-23S-C  s#r Htl  m^l  on  ^ov^r  compu- 
^r  ent«r  d  Sirfiple  BA^C  fHPt}i;|r0m^n0  begm  so  d<*cadeL 

•  Sampie  BASIC  pnngram  and  pris-truclfCfifi  incluctw;) 

•  LEDindicoior       "Oecode- A-PaH" 

Wired  and  Tested 


InETludles  snipping  IJISA  Uii 


'i/i*^'^  -sri^  Mi-t'i^irCat-"' 


ENGlfMEERIMG  CO'lMSULTINQ 

eB3  CANDLEWOOQ  ST.,  »RS1^  CA    Sa^BI 


*  MODEL  TTK  - 

$22.95 


•  SSI  ^01   Dim    ■■■ yfir 

•  ReneiVB  all  IB  DTMF  digits 

•  No  addit^onei"!' fiitennc) 

•  Outuhit  flCD  or  hex  forrnat 

•  Low  ptwrer  |?9ma  #  1  ?V] 

•  Kit  includes  35GWhf  cryMaL 
22  pm  1C  soci^L  resistor 
capjacnUirs  data  s*iiMft 

and  schematics 
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Raymond  W.  Ketchtedge 
7765Chadwick  Road 
inglewood  FL  33533 


The  Incredible  Inducto-Gauge 

Measure  coils  with  impunity!  Better  yet,  measure  them 
with  this  weekend  project:  a  do-it-yourself  inductance  meter. 


One  of  our  measuring  in- 
struments  is  missing! 
We  have  capacitance  me- 


ters, ohmmeters,  and  fre- 
quency counters,  to  say 
nothing  of  volt  and  current 
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meters.  But  we  don't  have  a 
small  inexpensive  instru* 
ment  for  inductance  (L)  and 
Q.  Impedance  bridge  and 
similar  n^ethods  are  costly 
and  often  limited  in  frequen- 
cy  range  What  one  would 
like  to  do  is  to  be  able  to 
measure  inductance  from 
small  fractions  of  a  micro- 
henry to  thousands  of  henrys 
and  do  it  from  a  few  Hertz 
to  tens  of  megahertz  With 
the  L  Meter  and  a  frequen- 
cy counter  you  Ldn  now 
measure  inductance  and 
find  the  resonant  frequency 
of  tuned  circuits  as  well. 

The  L  Meter  is  different  in 
that  it  provides  the  unknown 
inductance  not  only  with  a 
selectable  tuning  capacitor 
but  also  with  aw  adjustable 
negative  resistance  to  make 
it  osciliate.  The  counter 
measures  the  IrequtMity  ot 


oscillation  and.  knowing  the 
tunin^'capacitor  value,  per* 
mits  the  inductance  to  be 
cakulaied.  Of  course,  much 
of  the  time  the  use  of  a  re- 
actance chart  to  find  the  in- 
ductance  is  accurate 
enough.  The  reactance 
chart  also  gives  the  react- 
ance, X,  of  the  coil,  and  the  L 
Meter  gives  the  anti-reso- 
nant impedance,  QX.  The  ra- 
tio IS  Q  so  you  can  also  find 
shorted  turns,  etc.  If  you 
have  a  TI-56  or  -59  calcula- 
tor with  the  electrical  engi- 
neering module,  these 
calculdtiuns  are  easily  done 
With  program  EE-11,  React- 
ance Chart 

I  he  heart  of  the  L  Meter  is 
the  trio  of  transistors,  Q1, 
Q2,  and  Q3.  See  Fig,  1,  The 
first  two  are  followers  driv- 
ing Q3.  which  is  a  grounded- 
base  amplifier.  The  gain 
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around  the  loop  is  con- 
trolled  by  the  shunt  imped' 
ance  of  the  tuned  circuit 
and  the  series  resistance  of 
R1,  If  the  transistors  were 
ideal,  then  unity  gain  would 
occur  when  these  two  im- 
pedances were  equal.  Ac- 
tually R1  has  to  be  about 
85%  of  the  tuned  t  ircuit 
impedance  to  make  up  for 
the  losses  around  the  loop. 

Suppose  the  tuned  circuit 
is  oscillating  with  a  voltage, 
V.  With  switch  SW1  on  the 
times  1  contact  Q1  ^^nd  Q2 
deliver  a  little  bit  less  than  V 
at  the  emitter  of  Q2,  Since 
the  emitter  impedances  of 
both  Q2  and  Q3  are  low,  the 
current  into  the  emitter  of 
Q3  is  a  bit  less  than  V/RI. 
Most  of  the  current  into  the 
emitter  of  Q3  comes  out  the 
cof lector  and  produces  volt- 
age across  the  tuned  circuit, 
Ql  does  not  take  any  sign  if* 
icant  current  because  it  is  a 
field-effect  transistor  and  it 
is  a  follower  Thus,  if  the  coil 
has  a  reactance,  X,  and  a 
quality  factor,  Q,  the  largest 
value  of  R1  that  wilt  let  os^ 
cillation  continue  is  approx- 
imately equal  to  QX.  In 
order  to  measure  tuned-crr- 
cuit  impedances  up  to  a 
megohm,  switch  SWl  re- 
duces the  follower  gain  by 
100  and  multiplies  the  R1 
scale  by  100. 

To  make  a  useful  instru- 
ment a  few  more  things  have 
to  be  added.  Obviously  we 
need  a  power  supply  and  a 
switched  bank  of  capacitors 
for  the  tuned  circuit.  We 
also  need  an  output  to  the 
counter  that  does  not  load 
down  the  tuned  circuit  and 
disturb  the  measurement. 
We  also  need  an  indicator  to 
tell  when  the  circuit  is  oscil- 
lating. 

R1  must  be  adfusted  to 
make  the  circuit  barely  os- 
cillate. We  want  oscillation 
but  not  overload  which 
would  give  frequency  shift 
and  measuring  error  Also, 
to  make  the  adjustment  of 
R1  quick  and  simple,  we  do 
not  want  to  wait  to  see  if  the 
counter  is  responding.  Thus, 
followers  Q4  and  Q5  pick 
otf  the  signal  for  the  counter 


and  also  drive  Q6,  the  oscil- 
lation detector.  Q6  is  biased 
so  that  even  a  J -volt  signal 
wilt  cause  the  LED  to  start  to 
glow.  This  will  detect  oscil- 
lation in  tuned  circuits  even 
when  their  anti-resonant 
impedance  is  less  than  100 
Ohms. 

The  power  supply  is  con- 
ventional except  that  three 
voltages  are  delivered  and 
all  are  regulated.  The  regu- 
lation is  needed  to  allow  the 
circuit  to  stay  on  the  edge  of 
oscillation  without  constant 
readjustment,  Also,  regula- 
tors are  a  simple  way  to  filter 
out  hum.  Ideally  the  trans- 
former should  deliver  about 
8  volts  and  some  6.3-volt 
units  do.  However,  many  do 
not,  being  wound  with  big- 
ger wire  and  therefore  allow- 
ing for  less  drop  under  load. 
The  12-volt  unit  is  sure  to 
work. 

Because  the  frequency  of 
oscillation  can  cover  such  a 
wide  range,  tt  is  important  to 
keep  leads  short  and  to  by- 
pass the  power-supply  out- 
puts carefully.  The  coupling 
capacitors,  CI  and  C2,  must 
be  low  impedance  to  the  sig- 
nal The  use  of  an  electrolyt- 
ic capacitor  in  parallel  with 
a  ceramic  provides  the  wide 
frequency  range  bypass  ac- 
tion. For  the  same  reason 
transistors  Ql  and  Q2  are 
SOC^MHz  units. 

To  measure  inductance 

from  ItXX)  H  to  .1  uH  covers 
a  range  of  ten  decades.  Let- 
ting the  frequency  go  from  5 
Hz  to  over  50  MHz,  seven 
decades,  allows  us  to  use 
only  4  decades  of  capacitor 
tuning  range.  Since  small  in- 
ductors tend  to  tune  with 
smalt  capacitors  and  to 
higher  frequencies,  the  L 
Meter  only  needs  to  mea- 
sure about  a  four-decade 
range  of  anti-resonant 
impedance.  In  addition,  the 
higher  impedances  lend  to 
be  at  the  lower  frequencies, 
where  it  is  easier  to  maintain 
high  transistor-input  and 
-output  impedances.  Thus 
these  factors  work  together 
to  make  the  L  Meter  an  ac- 
curate, wide-range,  indue* 
tance-measuring  device. 
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Fig.  4.  Parts  placement,  bottom  view. 


Construction  of  the  L  Me- 
ter can  start  with  drilling  the 
necessary  holes  in  the  2-1/2" 
by  4-3/4''  piece  of  perf  board. 
See  Fig.  2  The  perfboard 
will  be  mounted  on  the  alu- 
minum box  with  six  1"  4-40 
machine  screws  Six  are 
used  to  maintain  rigidity. 
Fig,  3  shows  the  correspond- 
ing drilling  and  cutout  infor- 
mation for  the  5"  by  3"  by  2" 
box  Note  that  only  the  part 
whose  panels  are  all  5"  long 
gets  drilled.  The  part  with 
the  2"  by  3"  ends  is  used  as 
is. 

The  transformer  can  be 
mounted  on  the  perfboard 
first,  keeping  the  110-volt 
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Fig.  5.  Lead  clinch. 

terminals  towards  the  out- 
side edge  of  the  board.  Fig.  4 
gives  a  suggested  layout  of 
the  parts  Mount  the  parts 
by  bending  the  leads  as  ap- 
propriate and  pushing  the 
leads  through  the  holes  in 
the  board.  Using  longnose 
pliers,  the  leads  can  be  bent 
as  shown  in  Fig.  5  to  clinch 
the  part  to  the  board.  Much 
of  the  part-to-part  wiring  can 
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Your  Second  Best  Piece 
Of  Monitoring  Gear 


Next  to  your  receiver,  a  subscription  to 
Monitoring  Times  is  your  most  valuable  tool  for 
communications  monitoring.  This  fact-filled 
monthly  tabloid  {hardware  not  included!)  is 
written  just  for  you,  the  listener,  bringing  you  36 
pages  of  concise  information  on  how  to  improve 
your  listening  post,  where  to  look  for  those 
elusive  signals,  exciting  home-brew  projects— 
and  more! 
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Subscribe  Todayl 
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Cartadtans  please  add  > 2  per  year 
Foreign  sub^ribefi  please  add  m 
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year  Im  m  mail 

Free  Sample  Available 
Upon  Request 


Call  Now  ToJhFreel 

Dial  l-800-438'Bi55  (cent  US  eJt- 
cept  NC)  to  pface  youf  subscription 
fot  2  or  3  years  on  Maslercard  or 
Visa.  Or  tor  I -year  subscription,  mail 
yOiir  eliecl  to  Orovt .  Dept  K,  140 
Do|;  firaffch  Road.  Brasstown.  NC 
28902  Office  ph  704-837-9200. 


be  made  using  the  lead  v^ires 
themselves  A  lead  as  in  Fig. 
5  can  be  used  as  a  wiring  ter- 
minal Vi^ith  other  connecting 
leads  wound  around  it  and 
then  soldered.  This  wiring 
method  is  simple  and  quick. 
It  also  leaves  component 
leads  longer  than  printed 
wiring  does,  which  is  helpful 
when  you  want  to  salvage 
parts  from  a  discarded  proj- 
ect 

Ideally,  tuning  capacitors 
CI  5  to  CI 9  should  be  as  ac- 
curate as  possible.  If  you 
have  access  to  a  capaci- 
tance meter  you  can  select 
the  appropriate  units.  Even 
if  you  cannot  find  units 
within  a  few  percent  of  the 
values,  1.0,  0.10,  0.010, 
00010,  and  0  00010  uF,  you 
can  at  least  record  the  val- 
ues so  that  when  you  need 
accuracy  you  can  calculate 
using  the  actual  capaci- 
tance Remember  the  circuit 
has  about  40  pF  of  stray  ca- 
pacitance, so  allow  for  that 
in  the  1000-pF  unit.  Also,  the 
fifth  capacitor  ought  to  be 
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chosen  after  the  L  meter  is 
working  and  in  the  case.  The 
total  tuning  capacitance 
should  be  100  pF,  so  C19  will 
be  about  60  pF.  Note  that 
the  sixth  position  of  SW3  has 
no  capacitor.  This  is  useful 
for  measuring  very  small  in- 
ductances. You  can  find  the 
value  of  the  stray  capaci- 
tance by  measuring  a  small 
inductor  using  a  larger  ca- 
pacitor, say  0,001  uF,  and 
then  finding  the  frequency 
with  strays  only.  With  the 
measured  inductance  and 
the  strays-only  frequency, 
the  stray  capacitance  can  be 
found. 

Clue  a  4"  by  2"  piece  of 
bond  paper  to  the  side  of  the 
case  where  switch  SW3  and 
R1  are  mounted.  Install  the 
knobs.  Using  a  sharp  pencil 
mark  the  six  switch  positions 
and  their  capacitance  val- 
ues. Then  connect  an  ohm- 
meter  to  Rl.  Mid-scale 
should  be  about  1 500 Ohms. 
If  not,  you  are  using  the 
wrong  end  of  the  pot.  One 
side  of  Rl  must  be  discon- 
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Parts  List 


Capacitors 

C1,  C3,  C4,  C9,  C10,C11 

C2.  C6,  C7,  C8 

C5 

C12,C13,C14.  C20 

C15 

C16 

C17 

CIS 

C19 

Resistors,  ffxed  are  1/4  W, 

R1 

R2,  R3 

R4 

R5 

R6 

R7 

R8,  R9,  R10 

R11 

Rt2 

R13 

Semrconductors 

D1.D2,  D3,  D4 

U1 

U2 

U3 

Q1 .  Q4 

Q2,  Q3 

05.  06 

LED 


5% 


RS  276-2035 
RS  276^2038 


10  uF,  25  volt,  electrolytic 

,01  uF,  ceramic 

4,7  uF,  16  voH,  non polar 

220  uF,  35  volt,  PC 

1  uF,  50  vott,  film 

.1  uF,  50  voit,  film 

,01  uFt  mica 

.001  uF,  mica 

,0001  uF,  mica 

10k  pot  with  switch,  audio 

taper 

820  Ohm 

39  Ohm 

3800  Ohm 

39k  Ohm 

100k  trim  pot 

2.2k  Ohm 

100k  Ohm 

10k  Ohm 

330  Ohm 

1-Amp  100-voit  rectifiers 
7812  12-voit  regulator 
7605  5-volt  regulator 
7905  -  5-volt  regulator 
2N3819  FET 
2N3d66  500  MHz  NPN 
2N3904  NPN 
light-emitting  diode 


SPOT  slide  swHch 
SP6T  rotary  switch 

110  volt  to  12  volt,  300  mA 


Miscellaneous 

SW1 
SW3 
Perf  board 

Transfonner 

4  push-button  terminals 

Power  cord,  grommet 

2     3/4"  knobs,  1/4"  shaft 

Bond  paper 

6     1"  4-40  machine  screws,  nuts  and  lock  washers  with  6 

5/8'^  fiber  spacers 

Aluminum  case,  5"  x  3'*  x 


i** 


nected  fronr>  the  circuit  to 
measure  Rl.  Mark  an  Ohms 
scale  from  100  to  10/000 
Ohms.  Measure  30  Ohms 
and  mark  it  as  50.  This  al- 
lows  for  series  emitter 
impedances.  This  calibra- 
tion is  accurate  enough  for 
most  purposes  A  more  ac- 
curate scale  can  be  created 
by  starting  with  a  very  high 
impedance  tuned  circuit 
and  shunting  it  with  various 
resistors,  calculating  the  net 
shunt  resistance  and  mark- 
ing the  scale  accordingly. 
Remember  to  always  set  Rl 
to  the  point  where  oscilla- 
tion just  starts. 

One  other  detail:  Set  R7 
so  that  the  voltage  at  the 


emitter  of  Q2  does  not 
change  when  switch  SW1  is 
operated.  You  will  also  note 
that  the  coil  being  measured 
carries  about  5  mA  of  direct 
current  Some  targe,  metat- 
cored  coils  may  be  sensitive 
to  this  current.  A  PNP  tran- 
sistor can  be  arranged  as  a 
current  source  from  the 
+  12  supply  to  the  collector 
of  Q3  and  adjusted  to  make 
the  coil  current  virtually 
zero.  If  you  try  this,  be  sure 
to  bypass  the  base  of  the 
PNP  to  keep  signal  off  the 
base.  Otherwise  the  current 
source  will  load  the  tuned 
circuit  The  disadvantage  of 
the  current  source  is  that  It 
adds  stray  capacitance! 
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Thousands  of  "Ham  Radio" 
operators  across  the  coiintry 
are  enjoying  **  Specialized 
Communications''  modes. 
Whether  Us  FSTV,  SSTV,  FAX. 
OSCAR,  EME.  RTTY.  PACKET 
or  COMPUTERS,  today's  Radio 
Amateur  is  a  highly  skilled 
Communications  SpeciallstJ 

Providing  full,  in-depth 
coverage  of  these  modes  is  our 

business  and  we've  been  do- 
ing it  now  for  over  19  years* 

And  now  we're  expanding! 
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PROTOTYPE  &  1-OFF 

PC  BOARD  FAB 

SiNGtE  5I0£D.  DOUOLE  SIDEO 
W.  PLATED  THRU   HOLES 

We  specialize  In  prototype,  one-off 
and  small  quantity  ruriB   of  PC  boards. 
We  can  fab  your  PC  board  from  camera- 
ready  artwork  for  considerably  less 
than  tlfie  praduction  shops p  but  with 
professional  A-1  quality.  If  you 
dont  have  artwork  we  can  design  it 
for  you-  Give  ys  a  call,  or  write! 

ProtoPig 

*  S£CCftfOCli^coMP*Hf 
P  O.  BOX  9853 
BERKELEY.  CA  94709 


(415)843-1326 


. .  *  at  last . . . 
your  shack  organized! 

A  beatiftful  piece  of  fumllure  —  your  XYL  wilt  love  it 

$184.50  S-F  RADIO  DESK 


Deluxe  -  Ready  to  Assemble 


AtftO  Available 
-!■_■:?  Space  51    Wide  by  30    Oemp 

S1 99.50 


Designed  wi!h  angled  rear  sheff  for  your 
viewing  comfort  and  ease  of  operation, 

FIMISHES:  Walnut  or  Teak  Stain, 

Floor  Space:  3d' '  Wide  by  30''  OA«p 

AdditianaF  information  on  Request 

CN^tcHf.  Money  Orciers.  SanKAmeficard 
ana  M^ter  Charge  Accepted. 

F  OS.  CQlvm  Cttf  (In  Cain  Add€%  Sales  Tax.1 
DEALER?  'NOUIRIES  (HVlTED 


$1 


TRANSISTORS 


FRESH  STOCK  -  NOT  SURPLUS 
TESTED  -  FULLY  GUARANTEED 


PfN 
MRF406 
MRF412 
MRF412A 
MRF421 
MRF421C 
MfiF422" 
MBF426* 
MRF426A* 
MRF433 
MRF435* 
MRF449 
MRF449A 
MRF450 
MRF450A 
MRF453 
MRF453A 
MRF454 
MB  F  4  54  A 
WRF455 
iyiRF4S5A 
MRF458 
MRF460 
MRF47S 
MRF47e 
MfiF477 
MRF47g 
MftF4fl5' 
MRF492 
SRF2072 
CD2S45 

Selected 

MRF221 
MRF222 

MRF224 
MRF231 

MHF234 

MRF237 

MRF23fi 

MRF239 

MRF240 

MRF245 

MRF247 

MRF260 

MRF264 

MRF492 

MRF607 

WRF6Z7 

MRF641 

WRF644 

MRFe4e 

MRF64S 

SD1416 

S01477 

2N4427 

2NS945 

2N5946 

2N608O 

2N6081 

2N6082 

2N60e3 

2N60B4 

MRF137 
MRFI  38 
MRF140 
MRF1  50 
MRF172 
MRF174 


2  30MWZ  12V  {'=^2SVi 

H;r:n,:j  £a 

20W  114, so 

aOW  18.00 

SOW  18.00 

100W  2S.00 

now  27.00 

1S0W  36.00 

25W  17,00 

25W  17.00 

13W  14.S0 

1  SOW  42,00 

SOW  12.00 

30W  11.00 

SOW  12.00 

SOW  12.00 

60W  15.00 

60W  15,00 

SOW  16  00 

80W  1B.00 

eow  12.00 

60  W  12O0 

SOW  18  00 

60  W  16.50 

12W  3.00 

3w  aso 

40W  13.00 

15W  10.00 

15W  6-00 

SOW  18.00 

75W  15.00 

SOW  24.00 
High  Gam  Matched  Ouaas 


VHF  TRAWSfSTORS 
15W 


id 


12W 

40W 

35W 

2SW 

1W 
30W 
30W 
40W 
80W 
80W 

5W 
30W 
70W 

i.aw 

O.SW 
1SW 
25W 

40W 

eow 
aow 

125W 

1W 

4W 

10W 

4W 

15W 

25W 

SOW 

40  W 

TMOS 

30W 

30W 

150W 

150W 

80W 

t25W 


FEJ 


S10.00 

12-00 

1 3.50 

10  00 

15.00 

2.50 

12.00 

15.00 

16.00 

25.00 

25.00 

a.  DO 

13,00 

18.00 

2.60 

900 

1 8,00 

23,00 

24.00 

29.50 

29.50 

37,00 

1  25 

10,00 

12.00 

600 

7.00 

9.00 

&.50 

12.00 

$22.50 
35.00 
92.00 
80  00 
65  00 
88.00 


Match  Ft 
S32.00 
40.00 
40.00 
54,00 
58  00 
82.00 
40.00 
40.00 
32.00 
90.00 
27.00 
25.00 
27,00 
27,00 
33.00 
33.00 
35.00 
35.00 
27.00 
27.00 
40.00 
36.00 
9.00 
8.00 
29.00 
23.00 
15  00 
39.00 
33,00 
55,00 
Available 


532.00 
39,00 


59.00 
59.00 


39.00 


5900 
69-00 


29.00 


fecfTinicai  A&stsiBnce  A  cross-fefe/ence 
tnfoFfnatfon  on  CO  ^^  ^^  SRf  SD  P'Ns 
Cati  Engineenng  Dept  (6  J 9i  M4^i 71,  t 

RF  Parts  Caialog  Available 

GEM  &  Quantity  Discounts 


Minimum  Order  $20 
WE  SHIP  SAME  DAY 


Add  S3  50  Shipping 
C.O.D./ViSA/MC 


ORDERS  ONLY:  800-854-1927 


Ti 


i 


438fl  KEYSTONE  AVENUE  •  CULVER  CITY,  CALIF.  90230  —  PHONE  (213)  837-4870 


^AfiM 


1320  Grand  Ave.  San  Marcos 

California  92069      (619)  744-0728 


'*When  You  Buy.  Say  73 


a 
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The  Peerless  Power  Pack 

SimpHcity  is  the  key  to  this  rugged  ll-volt,  5-Amp  supply. 
If  you're  looking  for  quick  energy,  here's  the  answer. 


Jhanm  f.  Nolan  K02G 
RD  2.  Box  209 
VVf/ghlstown  Nf  06562 


Objective:  To  design  and 
and  build  a  simple  12- 
volt,  5-Amp  dc  power  supply 
with  over-voltage  protection 
in  case  of  regulator  failure. 
Here  is  my  solution. 

The  power  transformer  is 
a  Stancor  Universal  rectifier 
transformer,  model  RT204, 
which  is  rated  for  4  Amps  of 
current  when  used  in  a  full- 


wave  bridge  circuit;  how- 
ever, there  does  not  seem  to 
be  any  problem  using  this 
transformer  at  5  Amps.  The 
bridge  rectifier,  VT200,  is  a 
single  package  rated  at  25 
Amps.  CI  is  a  hefty  filter 
capacitor  of  8900  uF.  The 
LM338  is  a  5-Amp  adjust- 
able power  regulator  with 
5-Amp  output  and  built-in 
current  limiting.  R1  is  to  ad- 


just the  output  from  9-14 
volts.  Diodes  Dl  and  D2  are 
protection  diodes  to  prevent 
C2  and  C3  from  discharging 
through  the  regulator  during 
tum-off  of  the  power  supply. 
C4  and  C5  are  to  prevent  the 
regulator  from  oscillating  at 
a  high  frequency.  R2  is  to 
maintain  a  minimum  load  in 
conjunction  with  the  LED  to 
create  approximately  a  70- 
mA  load  The  minimum  load 
is  needed  to  prevent  the  reg- 
ulator from  dropping  out  of 
regulation 

If  the  regulator  should  fail, 
causing  the  output  voltage 


to  climb  toward  the  input 
voltage  of  the  regulator,  the 
12-vo!t  zener  diode,  Zl,  will 
turn  on  at  14.4  volts  in  con- 
junction with  the  gate  of  the 
SCR,  which  will  turn  the  SCR 
on,  causing  the  fuse,  F2,  to 
blow,  which  will  remove  the 
current  from  the  regulator, 
preventing  damage  to  equi[> 
ment  used  with  this  power 
supply.  R6  and  C5  are  used 
as  a  filter  to  prevent  the  SCR 
from  false  triggering. 

This  power  supply  works 
very  nicely  with  my  30-Watt 
KLM  amplifier  and  my  ICOM 
Model  lC-2 AT  ■ 


STANCOn 
RT204 


VARQ  BRIDGE 

RECTFJEB 

VTZOO 


MfTiZ  ■  14  4  V 


ADJUST    SESiSTOR 
FOR   APf>ROx    20mA 
tHflOUGH  LED 


!►  OUTPUT 


Fig,  1,  12-V-dc  power  supply  with  crowbar  protection. 
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^  ■     AT  LAST"  A  VERY    AP^FORDABLE  COMPUTER 
3^  *TA¥Eflt     Af  f  OROABLE  PftlC£ 


61.1  ~^«^r«  w  1-M  INCn  MOOULE  SJtVGURET  ENTRY  COtllUHDQ.- 
OUnABLE  40  KEY  MEUIfUNE   TYPf  KiTMAPtO-230A  USED  FOUR 

CHIP  DESIGN -EPUCAnON*L-UHlOU£  ftTHTAX  CMECh  REPOfiT 
CODta  Fort  EfrftDH  ID^WTITV— QflJlPN  r>«AW|HG  iMtD  AWlMATtD  OlS- 
Pi,AV-=  ACCUftATE  TO  ft  1.12  DECIIAAL  PtACe$  FOPi  FUU.  f^AHOE  MATH 
JthlLi^  bUENTiriC  FUHCtKmS^AT  AH  AFFOnE^J^BLE  ^fVtCl 

WE  CJi.NHOt  T£iU.  VOU  THE  HAK£  OP  fnf.  CQtmH^  MfT  IT  WAS 
WAfif   tr   A  ^AHOUt  WATl^f   GOt^ANV     TtftT   U^tlO   TO  ItU.    FOP) 

■Mt  BOUQHT  OUT  WHAt  T>«^  FACTOi>V  MAO  tEFT  IN  ^tOCM  AHO  HAD 

TO  (VMOVC  tl«  LA*€U.n«se  JJliftS  aAG  Uli«rACiiuUj£0  i^SS  1>£ 

^  HAU.  AOAFfUl  AMD  MAI4ML  WgCAtfM  TMS  IS  A  Qa/0OtrtWVE& 
■mU  TVIEffE  IS  NO  I^AHVUMTV 

GET  Tp*£||i  WHOf  T*fE*   LASt 


BUT  IS!  UNIT  FOR  S19JS         BUT  2na  FOI^  tl6.9S 

6UV  THE  3rd  UNIT  N^!f<  "*"!-«* ""i^f.  ^ni+ +<*«'■,. fifl.95 


9 V  DC  WALL  ADAPTOR 
MANUAL  '-"/hN  !►.- t^^r^Eb 


IJ**TR>aum.¥ 


See  Sepftember  1964  tsaue  ol  73  fof  TIMEX^RTTY  article 


BOHAHZ»  lAT  TMCH 


tMTt 


*.  FTEMJ 


KAfi ,.  (nea  vet 

41  ie  AM)  mflFPC  aoQ  n*  , 

TMS  aeooNL  Micn&^  S4  pin  e  arr  on 
Tii£  ieotHL  Micm^  pa  . . 

TIM  HHANt  MHCnO^I*  CLOCK  OtH    AND  (MVER 

Tus  stiaAMi  tmono-p  coloa  mafhcs  amd  ejaaav 

KEVBC^q^j  ra»4  «  A£VS  IIEA9Jf«  4   ^  KJ  ^H-tDQ .. . . 


OOMPunfl 


tim  EA  OR  HI  R>A 

nMEA  on  T«  KM 
EA  OO  ie  FOA 
EA  OH  M  ^O" 
nUlt  EA  OR  ig  FOff 

HJiEAOM  *0  FOR 

wtM  EA  on  ^  Hm 

mM  EA  on  la  rOfi 

nm  £a  OA  i«  poc 

fix  EA  Ofl  B  FOA 

le  arr  cpu  
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•  aw 


I 
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'Tjrpo  In  Fiibruary  Ad  prtc* 
•hould  b«  SI 50.00 


ID 
SULD  T^  CAfcC  BKCneP  «j  FEA- 

G^CTnONCS.  WE  HAyl  TXe  HAIOTD 
GO  COLS  AfiD  JtfOfiT  Of  T>«  HfTT^ 

F5K  OeUOOULATOfirTOHE  DCOOOEH 
Jtf^29l1  .l$f>CCMU  tUH 

LI«HT£D  QUANTITY— a  PER  CUSTOMED 


•MPnW  lliF0MIAT1D*t;  C^^lt^iRS  CrvEF  t»  WIU  H  SHIPf^D  POSTPAID  E^CEF^ 
ON  rttMS  WHiRE  ADDlTtONAL  CSMAMEfi  aPI£  iREOuESttQCiM  DAfiCRi  LESS  THAN 
CS   PLEASE  itM^UAC  ADpfTlClHAl  HJO  FOA  HAh^JHO  ANp  UAJUWO  C^^AAQf^ 

iiiCHGAH  mamtrrs  ado  jh  «lb  tax.  saw  JOt  stamp  on  &a»  foh  f?^s 

F|.V^  CAHAeHAN  pME^S  ADO  taffi  ^OGTAfll  «  Ul  PU»(IK 


>4K  IVU# 

UOOULES 
OANE 

1 


CMJ. 


AVAL 


SWITCHING 
POWEfl  SUPPLY 

OUTPUT  h'OHAriEi 

»»¥  AT  T  1  AM^ 
'^  V  AT     J  AMP 
ifctfl^iT  FlLtlftEO 
HtdUMES  j«  «  AT  10 

iHitTTTimi^rnniicn 

AS  USED  #»  TME  T4  w 

SIJGOC5TE13  i,j3t  O*  iJt  «± 

«ALTRONr3t  PRICE 
OH  2  Fon  UOM 


HalTronix,  Inc. 

P.O.  BOX  1101     DEPT.  N 

SOUTHGATE,  MfCH.  -48195 

PHONE  (313)  285-1782 


^ 


HAL' 


HAflOLOC.  ROWLAND 
WiZXH 


UHF-TV  PREAMP 

May  anicies,  i9S2f 
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nrruf /f  dr>c/iides  aM  con>po/ief?r  parrs,  PC 
ao.  Ca3#  Pother  S(/fw'rd'^d8afunJ34  50 
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MICRO  CONTROLLER  BOARD 
(Kit/$119.50) 


Ttnt  MiCRO-MAfiT  ^tM^\i  Visi  MC  and  tdepfione  C0&5  Frfummum  ordef  SlOQ<3  Sntppin?^ 
u  ;i  wders.  %2  QCI  Canada  and  arfwf  oouitnes  S3  50  findudes  ins }  Shippirig  rate  adiysied  wrier e 
apoiicabie  NJ  ^eaidents  add  6%  sates  tajs 

MICRO  MAitT  •  50e  CENTRAL  AVE..  WESTFiELDp  HJ  D70«0  •  (201)  B5l<i00a 


from 


BARKER  &  WILLIAMSON ! 


1.8-30  MHz.  Continuous  Coverage  Antenna 
!or  Commercial  and  Amoteur  Service 


IVJodelAC  1.8-30 

The  AC  1 .8  -  30  Antenna  uses  only 
80  feet  horizontally,  and  when 
space  is  limited,  can  be  short- 
ened even  further  with  only 
slight  loss  of  radiation  >/^' 

efficiency, 

Patent  Pending 


BALUN 

DIRECT  COAX  FEED 


25  to  35 
R.  HIGH 


SWR  Maximum  2:1  1,4:1  Average 
•  Handies  1  KW  input  fCAS 

•  Can  be  installed  in  approximately 
80  feet  of  space 
•  Higher  power  models  available 


^ 


^■^Sl     (contact  factory) 


149 


BALANCING 
NEIWORK 


5HIPPIMG  AND  HANDUNG 
ADD  $4.00 


80  FT. 


B'W 


BARKER  A  WILLIAMSON      ^^  our  prcoucts  made  in  usa 

Quality  Communication  Products  Since  1Q32 

At  your  Disthbotofs  write  Of  call  10  Canal  Street,  Bfistot  PA     19007 

(215)  7&ft*5584 


**When  You  Buy,  Say  73" 
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What  You  See  Is  Where  You're  At 

Tired  of  guessing  your  frequency?  Resolve  your  problem 

to  100  Hz  with  this  add-on  digital  display. 


Thomas  M.  MiUer  WA8YKN 
936  Belmont  Avenue 
Mamiield  OH  449m 


The  modern  generation 
of  amateur-radio  trans- 
ceivers is  fascinating,  re* 
plete  with  features  un- 
dreamed of  only  a  few  years 
ago.  Like  most  hams,  I'm 
fond  of  bells  and  whistles, 
but  rather  than  rushing  out 
to  buy  the  latest  gadget,  I  en- 
joy studying  these  features 
to  learn  "how  it's  done/' 
then  incorporating  them 
into  my  existing  equipment. 
The  main  rig  here  at 
WA8YKN  is  a  Ten-Tec  Argo- 
naut Over  the  years,  this  lit- 
tle "QRP"  rig  has  grown  a 
SOOWatt  amplifier,  an  inter- 
nal CW  filter,  a  speech  com- 
pandor, transverters  for  VHF 


and  UHF,  and  probably  the 

most  useful  of  modern  fea- 
tures, the  digital  frequency 
display. 

Like  many  transceivers, 
the  Argonaut  has  a  9'MHz 
i-f.  Whatever  frequency  is 
received  must  be  mixed  with 
the  signal  from  the  vfo  to 
produce  9  000  MHz  For  ex- 
ample, when  tuned  to 
7.1250  MHz,  the  vfo  is  run- 
ning at  16.1 250  MHz.  It's  ev- 
ident that  all  we  need  here  is 
a  four-digit  frequency 
counter  to  display  ,1250  and 
we  can  find  our  way  around 
the  band  with  10O-Hz  accu- 
racy. The  most  significant 
digits (MSD),  1  and  6,  are  not 
displayed,  so  no  mental 
arithmetic  is  required.  After 
all,  we  can  remember  what 
bandweVe  on! 

Unfortunately,  not  all  in- 
termediate frequencies  are 
nice  round  numbers.  Sup- 


pose the  i-f  were  455  kHz: 
The  display  described  above 
would  read  .5800  when 
tuned  to  7.1 250,  Not  too  use- 
ful,  Is  it?  To  solve  this  prob- 
lem, the  counter  circuit 
allows  presetting  of  each 
digit.  This  way,  any  i-f  can 
be  accommodated  by  pro- 
gramming the  proper  offset 
into  the  display.  The  result  is 
a  very  simple  and  inexpen- 
sive device  which  can  easily 
be  added  to  many  transceiv- 
ers and  receivers,  The  only 
hitch  is  that  the  vfo  must 
tune  in  the  same  direction  as 
the  desired  frequency.  If  the 
direction  of  your  tuning 
knob  changes  from  band  to 
band,  Tm  sorry.  This  one's 
not  for  you.  Everybody  else, 
read  on! 

There  must  be  millions  of 
inexpensive  general-cover- 
age receivers  out  there  with 
good  sensitivity,  and  these 


receivers  perform  very  welt 
for  casual  shortwave  listen- 
ing.  However,  all  of  these 
share  a  common  drawback: 
the  terrible  ''slide-rule  dial/' 
which  makes  it  impossible 
to  resolve  the  frequency 
being  tuned  with  any  degree 
of  accuracy-  The  addition  of 
a  digital  display  to  an  older 
general-coverage  receiver 
such  as  the  Radio  Shack  DX- 
160  makes  it  a  much  more 
valuable  device  for  many 
ham-shack  uses,  as  well  as 
enhancing  normal  short- 
wave listening. 

Circuit  Description 

The  circuit  uses  'XS"-type 
TTL  integrated  circuits 
throughout  for  low  cost  and 
simplicity.  A  7400  serves  as  a 

1-MHz  oscillator,  with  three 
7490  divide-by-ten  stages 
producing  a  1000-Hz  clock. 
This  signal  feeds  a  7493  di- 
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fig.  t.  Power  supply. 
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fig.  2.  Input  circuit 


vide-by- twelve  stage,  which 
with  a  few  supporting  gates 
produces  the  count,  latch, 
and  reset  signals.  The  count 
window  is  ten  milliseconds 
long,  giving  IOO-H2  resolu- 


Each  decimal  counting 
unit  (DCU)  is  made  up  of 
three  integrated  circuits  and 
a  seven-segment  LED  dis- 
play The  heart  of  the  DCU  is 
the  74196  counter.  Similar  to 
the  7490,  this  IC  is  a  decade 
counter.  However,  the  7490 
can  only  be  reset  to  zero  or 
nine,  while  the  741 96  can  be 
preset  t©  any  number  by 
placing  the  binary  equiva- 
lent on  the  preset  inputs  and 
pulling  pin  1  low.  Small  four- 
pole  DIP  switches  are  used 
to  select  the  preset  number. 
With  all  four  switches 
closed,  the  display  will  read 
zero.  Binary  A-B-C-D  is 
weighted  1 , 2, 4,  and  8.  To  se- 
lect 5,  for  example.  A  (1}and 
C  (4)  would  be  switched 
''open/' 

The  outputs  of  the 
counter  go  to  the  latch,  a 
7475,  where  the  binary  num- 
ber is  stored  while  the 
counter  is  reset  and  starts 
another  count  cycle.  The 
latch  signal  on  pins  4  and  13 
of  the  7475  goes  high  for  1 
millisecond  at  the  end  of 
each  count  window,  loading 
the  resulting  number  from 
the  counter  to  the  display.  A 
low  qn  pins  4  and  13  freezes 
the  outputs- 

Converting  the  binary- 
coded  number  into  a  seven- 
segment  format  for  display 
is  handled  by  the  7447  de- 
coder-driver IC.  The  seven 
outputs  drive  a  common- 
anode  LED  display  through 
seven  resistors  (330  Ohms 
each)  to  limit  the  current 
through  each  segment  to 
about  15  milliamps. 

Four  DCUs  are  built.  The 
reset  and  latch  signals  go  to 
all  four  DCUs  in  parallel,  but 
the  vfo  signal  being  counted 
only  goes  to  the  first  count- 
er, the  one  displaying  the 
hundred-Hertz  digit.  The 
"D"  output  (pin  12]  of  this 
counter  drives  the  input  (pin 
8)  of  the  next  counter,  and 
soon. 


The  four-digit  display  gives  the  Argonaut  100-Hz  resolution. 


If  the  display  is  going  to 
be  used  on  a  general-cover- 
age receiver,  it  may  not  be 
necessary  to  read  to  one 
hundred  Hertz.  If  you  don't 
need  this  much  accuracy, 
just  omit  the  latch,  driver, 
and  readout  for  this  digtL 
The  74196  counter  must  re- 
main  to  eliminate  the  "plus 
or  minus  one  digit"  error, 
maintaining  the  display  ac- 
curacy. 

The  input  circuit  has  three 
important  functions:  It  pre- 
sents a  high  input  impedance 

to  avoid  loading  down  the 
vfo,  it  amplifies  and  squares 
the  waveform  for  counting, 
and  it  also  isolates  the  vfo 
from  any  digital  noise  gen- 
erated by  the  display  itself. 


Three  circuits  were  built  be- 
fore the  one  presented  here 
was  selected.  It  gives  good 
performance  with  the  mini- 
mum parts  count,  When  a 
TTL  gate  is  fed  through  a  ca- 
pacitor, the  input  tends  to 
drift  high  and  'lock  up/'  To 
prevent  this,  a  20k  pot  is  con- 
nected from  the  input  of  the 
7400  gate  to  ground  and  ad- 
justed for  the  desired  sensi- 
tivity. This  is  a  very  broad 
adjustment  and,  once  set  for 
the  signal  level  of  the  vfo, 
will  cover  the  high-frequen- 
cy spectrum  with  no  further 
attention 

The  display  requires  five 
volts  at  just  under  one  Amp, 
Since  the  Argonaut  has  12  V 
dc  available  at  the  jgicces- 
sory  jack,  a  simple  series  reg- 
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ulator  was  built  using  an 
LM317.  The  power  is  sup- 
plied  to  the  regulator 
through  two  paralleled  10- 
Ohm,  10-Watt  resistors 
which  dissipate  about  half 
of  the  excess  voltage.  The 
regulator  itself  is  mounted 
on  a  heat  sink  on  the  rear  of 
the  display.  Neither  the  re- 
sistors nor  the  regulator  gets 
too  warm,  but  ventilation 
should  be  provided  over  the 
resistors. 

The  power  supply  in  the 
DX-160  receiver  would  not 
handle  any  additional  load, 
so  for  that  display  the  regu- 
lator was  fed  from  the  same 
13.8-volt  bench  supply  that 
powers  the  Argonaut.  The 
three-digit  version  only 
draws  600  milliamps. 

Construction 

Nothing  is  critical  in  this 

circuit,  and  the  prototypes 
were  built  on  6  *  x  8  *  perf- 
board  and  wired  point  to 
point.  18-gauge  bare-wire 
buses  were  run  across  the 
board  from  -i-  5  volts  and 
ground.  Sockets  can  be  used 
if  you  like.  I  didn't  use  sock- 
ets and  had  to  replace  a  de- 
fective chip  the  hard  way. 

Although  the  circuit  looks 
complicated,  it  can  be  built 
in  several  simple  "blocks/' 
The  power  supply,  clock, 
control  logic,  and  each  DCU 
can  be  wired  and  checked 
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Inside  the  three-digit  version.  The  voltage  reguiator  is 
mounted  on  the  back  wa//  of  the  cabinet  on  a  sheef-a/um/- 
num  heat  sink.  In  the  center,  DIP  switches  are  preset  for  545 
kHz. 


The  slide-rule  dial  on  the  DX-T60  is  used  only  to  determine 
the  frequency  to  the  nearest  megahertz.  The  simple  three- 
digit  display  resolves  to  1  kHz. 


out  individually.  A  scope  is 
most  useful  for  checking 
proper  operation  of  the 
clock  and  control  circuits. 
Also,  a  digital  voltmeter  is 
handy  to  set  the  regulator 
between  +4.9  and  5.1  volts. 
The  displays  were  mount- 
ed at  a  right  angle  to  the 
board,  making  a  low-profile 
unit  which  can  be  placed  on 
top  of  the  transceiver  or  re- 
ceiver 


In  the  interest  of  good 
shielding,  the  frequency  dis- 
play was  housed  in  a  box 
made  of  copperclad  fiber- 
glass circuit-board  material, 
soldered  at  all  seams.  RCA 
jacks  were  used  for  power 
and  vfo  inputs.  The  opening 
for  the  LEDs  was  made  with 
a  Radio  Shack  nibbter  tool, 
which  cuts  the  PCB  material 
nicely.  The  perf board  was 
mounted  in  the  enclosure  on 


one-inch-long  4-4U  bolts  and 
plastic-tube  standoffs  The 
enclosure  was  painted  and 
stick-on  rubber  feet  were 
placed  on  the  bottom.  A 
piece  of  red  tinted  plastic 
was  cut  slightly  larger  than 
the  opening  for  the  displays 
and  taped  to  the  inside.  I 
found  school  notebook  di- 
viders in  see-through  colors 
at  the  local  K-Mart  (39  cents 
each)  and  the  red  ones  were 
perfect. 
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Fig.  4.  Counter  and  display  logic. 
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Tapping  into  the  vfo  out* 
put  with  a  100-pF  capacitor 
caused  only  slight  pulling  of 
the  oscillator,  and  no  ill  ef- 
fects resulted  If  your  partic- 
ular vfo  has  less  output,  a 
slightly  larger  coupling  cap 
may  be  required.  Use  the 
smallest  capacitor  that  will 
give  enough  signal  to  drive 
the  display.  An  RCA  jack 
was  mounted  on  the  back  of 
the  Argonaut  chassis  for  the 
vfo  output-  Be  sure  to  use 
good  shielded  cable  here, 
and  keep  it  short  Also,  if 
your  rig  is  tube-type,  be  sure 
the  voltage  rating  of  the  ca- 
pacitor is  adequate! 

The  timebase  can  either 
be  aligned  with  a  frequency 
counter  or  by  setting  a  har- 
monic to  zero-beat  with 
WWV, 

Most  vfo's  have  a  fairly 
constant  output  through  the 
tuning  range  If  yours  varies 
much,  tune  it  to  the  fre- 
quency where  the  output  is 
weakest  (usually  the  high 
end)  and  adjust  the  20k  trim- 
pot  on  the  input  gate  until 
the  display  starts  reading  the 
vfo  frequency.  That's  all 
there  is  to  it 

All  that  s  left  now  is  the 
i-f  offset.  If  you  have  an 
even  i-f  (like  9.0),  just  set  all 
the  DIP  switches  closed.  If 
you  have  another  i-f  such  as 
455  kHz,  then  you  must  pro- 
gram the  offset  into  the 
counter  presets. 

Let's  use  the  common 
455-kHz  t*f  as  an  example  If 


the  vfo  reads  out  on  the  dis- 
play 455  kHz  lower  than  the 
received  frequency,  you 
must  program  455  kHz  into 
the  counter  Find  the  DIP 
switch  for  the  left-most  digit 
(100  kHz)  and  open  the 
switch  for  binary  C  (pin  3  on 
the  741%).  On  the  next  digit 
(10  kHz),  open  the  switches 
for  binary  A  and  C  (pins  4 
and  3  on  the  741 96).  The  next 
digit  is  also  a  5,  so  it  also  gets 
switches  A  and  C  opened. 
The  switches  for  the  hun- 
dred-Hertz  digit  are  alf 
closed-  The  counter  will  now 
start  each  count  period  from 
455  kHz,  in  effect  adding 
that  number  to  the  count. 

But  what  if  your  vfo  runs 
455  kHz  above  the  incoming 
frequency  (most  of  them 
do)?  Just  subtract  455  from 
1000  and  program  the  result 
(545  kHz,  in  this  case)  into 
the  switches  as  described 
before,  The  counters  will  ac- 
tuafly  be  displaying  one 
MHz  higher  than  the  fre- 
quency we  are  tuned  to,  but 
since  we  don't  display  the 
MHz  digit  we  never  notice. 

There  are  several  reasons 


for  using  discrete  TTL  ICs  in- 
stead of  a  single-chip  LSI 
counter.  TTLs  are  cheap. 
Everything  required  to  build 
this  digital  frequency  dis- 
play can  be  ordered  from 
Circuit  Specialists  for  under 
$35,00.  [Circuit  Specialists, 
Inc ,  PO  Box  3047,  Scotts- 
dale  AZ  85257J  Also,  TTL 
counters  work  well  to 
around  40  MHz,  and  most 
single-chip  counters  quit 
cold  around  10  MHz,  requir- 
ing prescaling. 

Another  advantage  to 
building  with  discrete 
devices  is  the  ease  of  modi- 
fication to  fft  your  require- 
ments. Want  10- Hz  or  even 
1-Hz  resolution^  Just  add  a 
few  more  divide-by-ten 
stages  to  the  clock  and 
switch  select  the  resolution 
you  want  (be  prepared  to  see 
your  vfo  drift,  however).  If 
you  don't  need  the  i-f  offset 
feature,  you  could  use  7490s 
in  pface  of  the  741%  count- 
ers. The  pinout  is  different, 
of  course,  and  the  reset  sig- 
nal will  have  to  be  inverted, 
but  it  will  be  slightly  simpler 
and  cheaper. 
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Parts  List 


IC1,  IC6,  IC8 

IC2,  tC3,  IC4 

IC5 

IC7 

iC9-12 

IC13-16 

IC17-20 


74LS00 

74LS90 

74LS93 

74LS10 

74LS196 

74LS75 


74LS47 

4      Common-anode  7-segment  displays 

Resistors 

29     330'Ohm,  1/4-Watt 

3  1000-Ohm,  1/4-Watt 
1       270-Ohm,  IM-Watt 

1       4700-Ohm,  174-Watt 

1  1-M,  1/4- Watt 

2  tO-Ohm,  10^  Watt 
Trimpols 

1       20k 

1       Ik 

Capacitors 

1        tO'UF,  10-V*dC 

1        tOO-yF,  30-V-dc 

1       330'UF,  30-V'dG 

1  50-pF  ceramic  trimmer  capacitor 

1  LM317  voltage  regulator 

1  1-MHz  series-resonant  crystaf 

4  4-pole  DIP  switches 

Misceffaneous  ttems:  RCA  jacks,  perf board p  materials  for 
ertciosure,  wire,  solder,  mounting  bolts,  etc. 

All  parts  are  available  from  Circuit  Specialists.  Inc.,  PO  Box 
3047.  Scottsdale  A2  85257. 
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Fig.  5.  Contro!  timing  diagram. 
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It  is  also  possible  to  boiid 
two  more  decade  counting 

units  and  display  the  entire 
frequency,  including  the 
megahertz  digits,  f  didn't  do 
this  since  the  original  dial 
was  adequate  for  that  pur- 
pose, and  the  primary  goal 
was  a  frequency  display  that 
provided  precise  tuning  with 
simplicity  and  minimum 
cost 

Using  the  Argonaut  with 
the  frequency  display  has 
been  a  joy.  RTTY  mailboxes 
are  a  snap  to  find,  and  it's 
now  simple  to  "QSY  up  ten" 
without  getting  lost.  Short- 
wave listening  on  the  DX- 
160  has  also  taken  on  a  new 


dimension.  It's  now  possible 
to  make  accurate  loggings 
of  clandestine  ''spy'*  sta- 
tions, press-service  RTTY, 
military  communications, 
and  fiterally  thousands  of 
other  fascinating  signals 
The  DX-160/frequency  dis- 
play combination  gives  the 
type  of  performance  previ- 
ously reserved  for  receivers 
costing  hundreds  of  dollars 
more. 

So  try  the  digital  fre* 
quency  readout  on  your  rig. 
You  don't  have  to  envy  the 
new  kilobuck  rigs  for  their 
bells  and  whistles!  Build 
your  own. ■ 
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There  and  Back  Again 

Add  band-scanning  to  your  TS-930S  for  under  $20. 


(purchased  the  new  Ken- 
wood TS-930S  in  Decem- 
ber, 1982.  It  is  a  fine  radio 
and,  after  sonne  initial  prob- 
lems,  has  performed  as  ad- 
vertised. After  hearing  of  the 
features  of  the  TS-430S  and 
playing  with  one,  there  was 
one  function  not  included  in 
the  TS-930S  that  made  me 
jealous.  That  was  the  scan- 
ning feature,  On  the  TS430S 
you  can  program  memory 
channels  6  and  7  and  scan 
between  them. 

The  existing  up-scan  or 
down-scan  built  into  the  TS- 
930S  is  virtually  useless.  It 
starts  slowly  and  after  3  sec- 
onds speeds  up  so  that  it  is 
useful  only  on  the  interna- 
tional broadcast  or  the  AM 
broadcast  bands  where  the 
bandwidths  of  the  stations 
are  very  wide.  It  goes  through 
single-sideband  signals  at  a 


rate  of  knots  and  nothing 
can  be  heard  or  understood 
as  it  zips  by.  Even  if  you 
could  discern  the  signals, 
the  scan  would  never  reset. 
It  would  go  up  or  down  until 
rt  ran  out  of  radio  spectnim 
and  would  stop  at  either 
29.999.99  MHz  or  100.00  kHz, 

Band  scan  would  be  a  de- 
sirable feature  because  you 
could  monitor  preset  sec- 
tions of  a  band  without  hav- 
ing to  sit  in  front  of  the  radio 
and  twist  the  knob.  You 
could  monitor  the  DX  por- 
tion of  20  meters  for  that 
rare  one,  scan  the  net  activi- 
ty on  75,  or  hunt  through  a 
portion  of  8  MHz  looking 
for  interesting  signals  to  pop 
up  All  this  could  happen 
while  you  are  in  another  part 
of  the  shack  working  on  a 
project  or  writing  an  article. 

It  so  happens  that  if  you 
pulse  the  up  or  down  con- 
trol  line  on  the  TS-^JOS  mi- 
crophone connector,  the  ra- 
dio will  step  at  the  same  rate 
as  the  pulses.  Each  pulse 
moves  the  radio  10  Hz  For 
example,  if  you  pulse  the  up 
line  at  a  20-H2  rate  (pull  the 
line  to  ground),  the  radio 
will  advance  200  Hz  a  sec- 
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The  unit  in  its  Bud  box,  top 

view.  Fig,  7.  Simple  scan  reset 
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ond.  A  5t)-Hz  pulse  rate  will 
advance  the  radio  500  Hz 
per  second.  With  a  simple 
555  timer  chip,  a  variable- 
speed  scan  rate  can  be 
achieved.  Eventually,  how- 
ever, the  radio  will  be  out  of 
the  ham  band  and  will  hap- 
pily continue  all  the  way  to 
29.999,99  MHz  and  stop. 
Most  unsatisfactory! 

Since  the  TS-930S  has 
memories  and  memory  re- 
call, we  can  put  these  func- 
tions to  use.  When  we  push 
the  memory-recall  button, 
the  radio  will  always  return 
to  whatever  frequency  was 
programmed  into  the  mem- 
ory channel  selected.  If  we 
use  the  above  and  add  one 
function,  a  timer,  we  end  up 
with  a  device  that  will  pulse 
the  radio  along  at  a  variable 
speed,  determine  how  wide 
the  frequency  range  should 
be,  and  return  to  a  prepro- 
grammed frequency. 
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Fig.  1  shows  a  simple  way 
of  performing  the  scan-re- 
call  function.  The  top  555 
timer  (ICl)  is  a  pulse  genera- 
tor that  pulls  the  up-scan 
line  to  ground  at  a  variable 
rate,  and  the  second  timer 
(IC2)  will  pull  the  memory- 
recall  line  to  ground  after  a 
user-selected  time.  This  will 
reset  the  radio  to  a  prepro- 
grammed frequency*  The 
problem  with  this  method  is 
that  you  end  up  with  two 
variables,  scan  speed  and  re- 
set time.  Unless  some  spe- 
cific preset  variable  resistors 
or  capacitors  were  switched 
in  for  both  functions  simul- 
taneously, you  would  never 
know  the  scan  width  accu- 
rately. Fig,  2  is  a  circuit  to  per- 
form the  above,  but  it  was 
discarded  prior  to  incorpora- 
tion because  of  the  inconve- 
nience of  the  two  variables. 

What  I  needed  was  a 
method  to  count  or  accu- 


♦9W 


ffi 


TO  !tCAAI 


rteSCl   TIME 


RECALL  ilMf 


F^  2.  Simple  scan  and  reset  circuit. 


Switch  Program 

Count 

Counted 

Approx. 

(P 

in#)* 

2  to  the 

Pulses 

kHz 

9 

10 

11 

12 

9 

512 

5 

0 

0 

0 

0 

10 

1024 

10 

1 

0 

0 

0 

11 

2048 

20 

0 

0 

0 

12 

4096 

40 

1 

0 

0 

13 

8192 

80 

0 

0 

1 

0 

14 

16384 

160 

1 

0 

1 

0 

15 

32768 

325 

0 

1 

0 

16 

65536 

650 

1 

1 

0 

17 

131072 

1,300 

0 

0 

IS 

262144 

2,600 

1 

0 

19 

524288 

5,250 

0 

0 

20 

1043576 

10,500 

1 

0 

21 

2097152 

21 ,000 

0 

1 

22 

4194304 

1 

1 

23 

8380678 

0 

1 

24 

16777216 

1 

1 

*0  = 

ground;  1  =  plus  9  vo* 

t. 

fig.  3.  MC14536B  program  chart. 


mulate  the  pulses  from  the 
555  pulse  generator  If  a  pre- 
set number  ot  pulses  were 
counted,  then  the  scan 
width  at  10  Hz  per  pulse 
would  be  determined  inde- 
pendently of  pulse  speed. 

The  device  I  chose  was 
suggested  by  Mike  WA7ARK 
and  Steve  KE7C.  It  was  the 
Motorola    MC14536B    pro- 
grammable timer.  This  is  a 
24-stage  rippfe  binary  count- 
er with  the  last  16  stages  se- 
lectable  by  a  four-bit  code. 
(From  the  Motorola  CMOS 
Data  ManuaL]  It  has  24  flif> 
flop  stages  and  will   count 
from  2^^  to  224  pulses  and 
then  trigger,  reset,  and  start 
again.  Essentially  it  can  be 
programmed  to  count  from 
29  (or  512]  pulses  to  2^^  (or 
16,777,216]    pulses.    Since 
each  pulse  represents  10  Hz 
to  the  radio,  2^  would   be 
5120  Hz  or  approximately  5 
kHz;   210  would   be   10,240 
Hz  or  10  kHz,  etc  See  Fig.  3 
for    the    program    and 
frequency  information. 

Fig,  4  is  the  block  diagram 
of  the  selected  design.  The 

limuir 


555  pulses  at  a  user-variable 
rate  and  the  programmable 
timer  uses  the  pulse  rate  as 
its  clock.  When  the  timer 
reaches  its  preprogrammed 
count,  it  pulses  a  transistor 
switch  and  pulls  the  memo- 
ry-recall line  to  ground,  re- 
setting the  sequence.  The  ra- 
dio beeps  each  time  the  se- 
quence recycles. 

A  final  circuit  is  shown  in 
Fig.  5.  The  components  cho- 
sen provide  a  pulse  rate  be- 
tween 11  and  68  Hz,  which 
represents   a  110-ta660-Hz- 
per-second    scan    range.    In 
other  words,  the  radio  will 
scan  a  40-kHz  bandwidth  in 
65  to  370  seconds,  depend- 
ing on  the  scan-speed  setting. 
To  program  the  scanner,  a 
five-position    4'pole    switch 
was  handy  and  was  pressed 
into  service  (Fig.  6).  The  scan 
widths    programmed    were 
10.  20,  40.  80,  and  325  kHz. 
10  and  20  kHz  are  useful  tor 
looking  for  a   schedule;   40 
and  80  kHz  can  be  used  to 
monitor   a   complete    band 
segment  (i.e.,  advanced  sec- 
tion of  20).  Most  of  the  inter- 

11     r 


SfCED 


TIMER 


to  U^  SCAM 
WtRf 


TO   MEMOftY 


Fig.  4.  Block  diagram  of  final  circuit 


The  unit  is  at  the  left,  front  view. 


national  broadcast  bands 
are  between  200  and  350 
kHz  wide,  so  325  kHz  is  a 
good  compromise  (13- 
through  bO-meter  bands]. 

Now   for  the   bad   news. 
(The    news    you    suspected 
but  did  not  want  to  admit) 
The  radio  has  to  be  slightfy 
modified.  To  ease  the  pain, 
this  modification  adds  only 
one  wire.  Unplug  the  radio 
and  remove  the  top  and  bot- 
tom covers.  Keep  the  radio 
right  side  up  and  refer  to  Fig. 
7.  If  you  do  not  have  the  au- 
tomatic   antenna    tuner    in- 
stalled,  you  will  easily  see 
where  you  must  attach  the 
extra  wire.  At  point  X  or  Y, 
tack-solder    an    insulated 
small-gauge  wire.  The  other 
end  of  the  wire  must  reach 
the  microphone  connector, 
so  leave  it  long.  If  the  anten- 
na tuner  is  installed,  as  mine 


is,  you  may  want  to  remove 
it— or  just  reach  in  carefully 
with  a  small  low-wattage 
iron  and  tack'Solder  the  wire 
to  the  back  of  the  memory- 
recall  switch,  as  above. 

With  an  ohmmeter.  check 
between  the  unsoldered  end 
of  the  wire  and  the  case  of 

the  radio  (ground].  Verify 
that  a  short  is  obtained 
when  you  press  the  memory- 
recall  button. 

Next  snake  the  wire  to 
the  bottom  of  the  radio,  turn 
the  radio  over,  and  attach 
the  wire  to  one  of  the  two 
unused  contacts  on  the  mi- 
crophone connector  That  is 
the  extent  of  the  modifica- 
tion to  the  radio. 

The  circuit  is  built  in  a 
small  Bud  box  and  placed 
next  to  the  radio  Three 
wires  must  be  adili  >e- 
tween  the  microphone  con- 
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OHMICCCWNtCTOR 
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01 


TO  yp  SCAN 

OM  MIC  CONNECTOfl 
PIM  4 


iM»l# 
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CAPAC'TOFtS    IN   itr 
ReSfStOflS   1/4* 


TD  MEMORf 
HCC*LL  ON 
UNUSED  Pm 
OF  M'C  €ONH 


Fig.  5.  TS^930S  scan  circuit 
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AMATEUR  TELEVISION 


NEW  70  CM  ATV  TRANCEIVER 

ALL  YOU  NEED  IN  ONE  BOX 


$^%7i7  delivered 

TC70-1 


m  ruil  COLOR,  sound,  a  UVE  action  (usI  me  broacJcasl  TV.  Gel  on  Ihiis 
excitirig  a/naleur  video  motte  at  oui  alfordabte  ready  lo  go  price. 

•  WHAT  IS  REQUIREO  FOR  A  OOMPLET£  OPERATING  SYSTEM?  The  TC/tHs 
dow^coin verier  outputs  to  any  TV  on  ch  3  fQf  receiving  ^Connect  a  good  70  cm 
antenna  and  low  loss  coajt,  Plug  in  any  composiie  video  souroe  you  want  tc 
transmiti  Camera,  VCR,  computer,  etc.  Piu||  m  any  low  Z  dynamic  mic  or  use 
CiOlor  camera  mic  tof  Srandard  4,5  mHz  TV  sound.  Connect  to  %ZS  vdc  tot 
base,  mobile,  of  port  able.  S&e  chapt  20  1985  ARHL  Handbook.  Tbats  it* 

•  WHAT  CAN  YOU  DO  WITH  THE  TCTll^t  ATV  TRANCEIVER?  Show  me  Sliack. 
proiocts.  computer  profirafn  Jiaiings,  home  vicieo  tapel;  repeat  Space  Shiuttte 
Audio  and  video  it  you  have  a  TVRO.  repeat  S5TV  or  RTTY,  Wealtier  Badar.  do 
public  service  evenU  sijch  aa  parages,  marathona,  races,  CAP  searches  and 
rescues  ttie  Ust  goes  on.  OX  depends  on  antennas  ar^  tefrain,  typically  1 
to  40  miles  We  have  video  compensated  RF  linear  amps  for  20  (SlISl  or  SO 
(SI 89)  watts  pep  for  greater  DX. 

•  FEATURES:  Small  7M7ica.S*.  Pusti  to  Look  (PTLJ  T^H  switching  GaAsfel 
do  wnc  on  verier  tunes  wKoie  420-450  mHz  hand.  Two  swttot^  selected  video  & 
audio  mpuls  RCA  ptione  jacks  arid  TO  pin  colof  camera  jack.  Xmit  video 
monitor  output  Over  1  watt  pep  RF  output  on  one  or  t^o  (add  St 5}  selected 
crystal  controlled  frequenctes  439^.  434,0,  or  425^  mHi. 

CALL  OR  WRITE  FOR  OUR  CATALOG  for  more  info  Of  who  is  on  in  your  a^ea.  We 
stDcl(  antennas,  modules,  ana  everything  you  need  on  ATV. 

TERMS;  Visa.  MC.  or  cash  only  UPS  CODs  tsy  phone  or  mail.  Gtieeks  must  cl^r 
bank  before  shipment.  Price  includes  UPS  surface  shipping  m  com  USA,  others 
add  3%.  Transrnitting  equipment  soiti  only  to  licensed  Tech  class  or  hegher 
amateurs,  veri liable  in  1S85  call  took  or  copy  ol  new  licence. 


(618)447-4565  m-f  8am-6pm  pst. 

P.C-  ELECTRONICS 

Tom  W60RG      Maryann  W86YSS 
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2522  Pdxson  Lane 
Arcadia  CA  91006 


Westech 


ELECTRONICS 


^J-* 


^^.::^ 


TRAlQSCEIVER 


I't**  uV 


TS940S 


KENWOOD/    TS-940S 

•  li)-Ui()  AuLtj  Antenja  Tuner 

•  S«B/(:W/  Ml/FM/PS*     •  40  Channel 
Memory— LC*D  Auxi*ary  Display 

•  $1999  LfoT  CALL  iW  I nt rod.  Price 


TITAN 


iG(X)w  ssacw  OLrrfuT  *  i  kw  mry 

15-iaJM  •  Low  Drive  Ttmed  Input 

$2486  Ust-C ALL  for  Special  Saving 


TEM-TEC    CORSAIR-ll 

•  K*rA,  Duty  Cycle  •  16  pole  IF  Filler 

•  fHial  mode  Noise  Blanker  •  Audio  Filter 

•  Easy  To  R^d  Yellow  LED  Display 

•  One  Year  Wairanty  •  Made  in  U.S,A. 


AEA  •  ASTRON  •  BENCHER  •  BUTIllRNtJT  CUSHCR^AFT 
DAIWA  •  UYGAiN  •  PCOM  •  KENWOOD  •  NYE  •  TENTEC 
VIBROPI-EX 


I 


ORDER  HOURS 
M0fi.&ThUT.  10-6 

Tues.  &  Wed.  10-6 

Fri.&Sat  10-4 


WESTECH  ELECTRONICS 

RTE  286— Presque  Isie  Plaza 
Pittsbuitlh,  PA  15239 

•{412)733-1555 


nector  and  the  scan  box. 
They  are  ground,  scan-up, 
and  memory  recall.  Shielded 
v^ire  is  recommended. 

The  unit  is  powered  by  a 
9-V  transistor-radio  battery 
and,  due  to  the  low  current 
drain,  I  expect  long  life. 

Tte  complete  circuit  could 
have  been  built  inside  the 
radio,  under  the  VOX  access 
door  on  top  of  the  radio,  us- 
ing the  radio  power  This 
would  have  been  an  exten- 
sive modification  and  I  did 
not  feel  it  was  necessary. 
This  circuit  could  also  be 
built  into  a  microphone 
stand 

I  have  found  this  mod  if  h 
cation  most  useful.  For  ex- 
ample, I  keep  a  weekly  sched- 
ule with  Lowell  W2HXL 
We  meet  around  14  260 
MHz,  plus  or  minus,  I  set 
the  scan  width  to  20  kHz, 
preprogram  the  memory 
for  14,250,  and  turn  the 
scan  on.  I  set  the  scan 
speed  to  sweep  through  20 


kHz  in  about  45  seconds.  I 
haven't  missed  Lowell  yet, 
and  I  do  not  have  to  be 
near  the  radio  to  hear  him 
call! 

The  circuit  is  simple,  and 
the  only  expensive  part  is 
the  programmable  timer, 
which  lists  for  approxi- 
mately $11.00.  ■ 
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F/g  d  f^eprogrammed  switch. 


S£0 


l^tMORT  RECALL 
SWITCH 


$*iTCM    uMir    U 

PACK   SOLDER  A  *|RE  TO  POII^T  X  Oft  v  oH  5W^TCH 
UPllT  HA  PC   Q04.RD   OTHER  ZHQ  OF  WIRE   TO  AN 
Uf«L»SED  Pir«  OH  WiC  CONf^CTOn 


F^.  7.  Part  of  switch  un'n  M. 


Part  List 


1—555  timer 

Radfo  Shack 

276-1723 

{^sd 

1— MCI4536B  Motorola 

Motorola  Distributor 

11.00 

1— 2N3904 

RS  276^1603 

.14 

1—1N4001 

BS  276-1 101 

.25 

1— 1N914 

RS  276-1122 

.10 

1— Ik  resistor.  'AW 

RS  271-1321 

.08 

2-10k,  %  W 

RS  271-1335 

.16 

2_100k,  V4  W 

RS  271-1347 

.16 

1— 1-ffiegohm  pot 

RS  271-211 

1.09 

2— ,01  uF 

RS  272-131 

.39 

1— ,1  uF 

RS  272-135 

.25 

2«1uF 

RS  272-1419 

.49 

1— 9-volt  battery 

RS  23-553 

2.19 

$17,29 


Hardware  (as  fBqulr©<fl;  1— 4*pole  5-posrtion  switch;  1— Bud  box; 
2— knobs;  1— SPST  switch,  and  2— IC  sockets. 
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ALL  MODE   MOBILE  TELEPHONE  INTERFACE 

Automatic  Vox  Phone  Patch  System 


OPTIONAL: 

DTMF  TELEPHONE 

T^PE  SPEAKER/ 
MICROPHONE 


HOTLINE-007  is  a  fully  automatic  simplex  telephone  interconnect  Operates  through  any  base  transceiver  with  FM-AM- 
Squelchcd  SideBand  mode.  No  modifications  to  the  transceiver  Just  connect  to  the  extemaf  speaker,  microphone  and  phone  line. 
VOX  operation  both  transmit  and  receive.   Selectable  tone  or  rotary  dialing.  Repealer  pickup  operational  also. 


*  Programmable  access  code 

*  Adjustable  VOX  both  transceiver 
and  phone  line, 

*  Will  act  transmit  when  frequency 
is  busy,  7  second  clear  time 


*  Programmable  CW  ID 

*  Adjustable  microphone 

and  line  gain 

*  Microphone  jack  for 
base  operation 


3  or  12  minute  timer 

Dial  restrict  switch 

Ringback  (reverse  patch) 

Accepts  speed  dialing 

Operates  on  1 1 5/220  VAC,  1 2  VDC 


NO  EXTRAS  TO  PURCHASE  FOR  OPERATION,  TRANSCEIVER  AND  PHONE  LINE  CONNECT  TIME  30  MINUTES. 


EXCLUSIVE  IMPORT  DISTRIBUTOR 

1275  N.  Grove  Street 
Anaheim,  CaLJfomia  92506 


NOTE:  Prices  and  specifications  subject  to  change 
without  notice  or  obllgatLoii 
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I 


MOVING? 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73. 

Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to; 
7J?/.»-RadiO  Subscnp^io^Dep,r.„e« 
^^^iljliatetirS         Farmlngdale  NY  11737 


ETtlend  my  subscription  one  additional  year  Un  only  $19.97 
Paynienl  enclosed  Btll  mv: 

C*nMda  atwd  Mf'irco  S22.97/1  ft.  onlv  US  tunch  df  jwn  mi  US  lunk    I  otrifin  Surijcr 
*W,97n  T»  Wii*  US  (unds  dtAwn  onUSIunL    Fnf«i|cn  AirrrMil,  plt^A^  inquire 

H  you  have  no  hM  handy^  print  OLD  address  here: 


I 

I 

I 
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Address. 
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Zip. 


print  NEW  address  here: 
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ZJ 


*'When  You  Buy,  Say  73 


ATTENTION 

SUBSCRIBERS 


We  occasionally  make  our  mailing  list  available  to 
other  companies  or  organizations  with  products  or  ser- 
vices which  we  feel  might  be  of  interest  to  you.  If  you 
prefer  that  your  name  be  deleted  from  such  a  List,  please 
fill  out  the  coupon  below  or  affix  a  copy  of  your  mailing 
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CW.  Communications/Peterborough 
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hf  Equipment 

IC-735  Xcvr/SW  rcvf/mic 

PS-55  Power  supply 

AM20  Automatic  antenna  tuner.,. 

FU3Z  500  Hz  CW  friter 

£)t-243  Electronic  keyer  unit 

IC-730  8  band  200w  PEP  xcvr  w/mic 
FL~30  SSB  filter  (passband  tunmgj 

FL44A  SSB  filter  (2nd  IF)„, 

Fl-45  500HzCWftte,...,.,„,„. 
EX*195  Marker  unit ...... ,,,...... 

EX*20Z  LOA  mtedace:  730/3KL/AH4 
El'203  150  Hi  CW  audio  filter..... 

EX-20S  Tramverter  switching  unjt 
Si-5  8  pin  elect  ret  desk  micropti  one 
HII'lO  Scannmg  mobile  micropt^one 
NO'S  Motjile  mount... ..,*.. 

IC-720A  9'band  xcvi/.l'30  MHz  rcvr 

FL42  500  Hz  CW  filter.,,,. 

FL-34  5.2hHzAMiiHer..„ 

Sll-5  8'pin  eiectrel  desk  micropf^one 
MB-5  Mobile  mount.,, 

lC-745  9-band  xcvr  w/.l-30  Mhz  rcvr 

PS-3S  Internal  power  supply „ 

EX-241  Marker  unit , .,., 

EK-242  FM  unit,,, ,, „*, 

EX-243  Electronic  keyer  unit „...., 
fL45  500  Hz  CW  filter  (ht  IF] ..... 
fL-54  270  Hz  CW  filter  (1st  IF),.,.. 
FL-52A  500  Hi  CW  filler  (2nd  IF) 
FL-S3A  250  Hz  CW  lilter  |2nd  IF) 

FL44A  SSB  fitter  t2nd  IF) 

HH'IO  Scanning  mobile  microphone 

SM-6  Desk  microphone  „.„„ 

Hi'i2  Extra  hand  microphone,..,. 
HI- 12  Mobile  mount. „.. 


Regular  SALE 
849.00  749'^ 
TBA 
TBA 

59.50 

50.00 
329.00  569« 

59  50 
159^00  144« 

59.50 

3900 

27.50 

39.00 

29.00 

39.00 

39.50 

19.50 
1349.00  799" 

59.50 

49.50 

39.00 

19.50 
999.00  779" 
160,00  lU" 

20.00 

39,00 

50.00 

59,50 

47.50 

%.50   89« 

96.50   89<* 
159.00  144** 

39.50 

39.00 

39.50 

19,50 


IC-751  9'b3nd  xcvr/,1'30  MHz  rcvr 

PS-35  Internal  power  supply 

FL-32  500  Hz  CW  fitter  (1st  IF).- 
fU3  250  Hz  CW  filter  (1st  IF).- 
FL-52A  500  Hz  CW  filter  (2nd  IF). 
FL-53A  250  Hz  CW  hiter  (2nd  IF). 

fL-33  AMfte . 

fL-70  2.8  Khz  wide  SSe  fillet.... 
HII-12  Extra  hand  microphone... 

Sll~6  Desk  in icrop hone 

CR'S4  Higfi  stability  reference  ital 
RC-10  External  frequency  controller 

MB*  18  Mobile  mount .,., 

Options:  720/7J0/745/751 
P5-15  20 A  external  power  supply...*. 
EX-144  Adaptor  forCFl/PS  15.... 


1399.00 

160.00 

59.50 

4«.50 

96.50 

96.50 

31.50 

46.50 

39.50 

39.00 

56.00 

35.00 

19,50 

Regular 

149.00 

6.50 


1199 
la" 


89" 
89" 


SALE 
134" 


Opiiom  -  continued 

CF4  Cooling  fan  for  PS- 1 5 „. 

EX'310  Voice  synth  !or  751,  R-71A 
S  P-  3  Exie  r  n  a  I  b  a  se  slation  speaker. . , . 
Speaker /Phone  patch  ■  specify  radio 
BC40A  Memory  back  up ............. 

EX-2  Relay  box  with  TT^arker........... 

AMOO  li)0tt8'band  automatic  ant  tuner 
AT-500  500w  D-band  automatic  ant  tuner 
AH-1  5-band  mobile  antenna  w/tuner 
PS-30  Systems  p/s  w/cord,  6-pin  plug 

OPC  Optional  cord,  specify  2  or  4'pin 
GC-4  World  clock .........  (Closeout! ) 


Refular 
4500 
39,95 
49.50 

139,00 
8.50 

34.00 
349.00 
449.00 
28900 
259.95 
5.50 

99.95 


SALE 


129« 


314** 
399" 
259" 
234" 

79" 


HF  iinear  3mptifier  Regular  SALE 

IC  21CL  w/ps  160- 15m  solid  state  amp  1795.00  1299 


'■....**■♦# 


VHf/UHf  base  muitt-modes 
fC-55iD  80  Watt  6m  transceiver.. 

EX40C  FM  option,.. 

BC'IOA  Memory  back -up ,.... 

Si-2  Electret  desk  microphone  .... 
IC-271A  25w2mFM/SSB/CWxc¥r... 

AG- 20  Internal  preamplifier* 

IC»271K  lOOw  2m  FM/SSB/CW  xcvr 

AG-25  Mast  mounted  preamplifier* 
IC-471A  25w43O^50SSe/CW/FMxcvr 

AG'l  Mast  mounted  preamplifier* 
IM71H  75w  430450  SSB/CW/FM  xcvr 

AG-35  Mast  mounted  preamplifier* 


Rvgul^r 

699.00 

125.00 

8.50 

39.00 
699.00 

56.95 
S99.00 

84.95 
799.00 

89.00 
1099.00 

84.95 


SALE 

599" 
112" 


5€9« 
759" 
699" 

969*^ 


for  a  Limited  time! 

With  the  purchase  of  IC-271A/H  or 
IC-471A/n  get  the  matching  Preamp* 

fof  just  $1-00  extra. 


Common  ^cceisones  for  271 A/H 
PS-25  Internal  power  supply  for  (A) . . . 
PS-35  Internal  power  supply  for  (H) 

PS- 15  External  power  supply  . 

CF-1  Cwfingfan  for  PS-IS.,... ....... 

EX- 144  Adaptor  tor  PS-15/CF4 
Sli-6  Desk  microphofve .......,.,,.,,. 

EX-310  Vojce  sythesizer .,, 

TS-32  CommSpec  encode/decoder.... 

yT-15  Encoder /decoder  tnterface... 
UT45S  UM5S  w/IS  32  installed 


arid  471 A/H 

99.00  S9»* 
160.00  144" 
149.00  134" 

45.00 
6.50 

3900 

39.95 

59.95 

12.50 


VHF/UHf  mobile  muki-mode$ 

IC-290H  25w  2m  SS8/FM  xcvr.  HP  mic  549.00  479*^ 

IC-490A  lOw  430440 SSB/fM/CW xcvr  649.00  579*^ 


VHf/UHf/1.2  GHz  FM 
IC-27A  Compact  25w  2m  fMw/TTPmic 
IC-27H  Compact  45w  2m  Fli  w/TTP  mic 
IC'37A  Compact  25w  220  FM.  HP  mic 
IC-i7A  Compact  25w  440  f  M,  TTP  mic 

tJT-16/EX-3M  Voice  synthesizer.^^ 
IC-320OA  25w  2m/440  MHz  Flil  xcvr 
IC-I20  Iw  12  GHz  FM  transceiver.,,, 

iL-12  lOw  amplifier... ,...„, 

Sm  portafa/e 

IC-565  3/1  Ow  6m  port-  SSB/CW  icvr 

BP40  Internal  Nicad  battery  pacit 

BP45  AC  charger, 

EX  248  FMunit 

LC-10  Leather  case 

SP-4  Remote  speaker .... 


Regular 

369.00 
409.00 
449.00 
469.00 
29.95 
549.00 
499.00 
339  00 


B    d    li    ■■    *   • 


■  m^■ww^■<^■9^■v'ii' 


SALE 
319« 

359« 
419*' 

4S9« 

449*^ 
299'^ 

Rttular  SALE 

449.00  399" 
79.50 
12.50 
49.50 
34.95 
24.95 


Hand-held  Transceivers 
Oetuie  modefs  Regutar  SALE 

IC-02ATfof2m .,  34900 283*s 

IC'04AT  lor  440  MHl  379,00  2%P^ 

Standard  models        Regular  SALE 

IC-2A  for2ni .,...  239.50189" 

iC"2AT  with  HP, 269.50  199** 

IC-3AT  220  MHz,  HP  299.95  239^^ 

IC-4AT  440  MHz,  TTP  299.95  239** 


/Accessories  for  Deluxe  models  Regufar 

BP-7  425mah/ 13.2V  Nicad  Pak  -  use  BC-35  67.50 
BP^g  300mah/84V  Nicad  Pak  -  use  BC-35.,.  62-50 
BC-35  Drop  m  desk  charger  for  all  batteries  6900 
BC-60  6  position  gang  charger,  all  batts  SALE  359.9S 
BC-16U  Wall  cbafger  for  8P7/BP8 10.00 


LC-14  Vinyl  case  for  Olit  using  flP- 7/8 17JS 

LC-02AT  Leather  case  for  DIx  modets  *^/BP-7/8  39.95 
Accessories  lot  both  modeh  Regular 


39.50 
29,50 
1150 
49.50 
10.00 
18.95 
10.00 
9.50 


BP-2  425mah/72V  Nicad  Pak  ^  use  BC35.. 
BP-3  Extra  Std.  250  mab/8.4V  Nicad  Pak.... 

BP4  Alkaline  battery  case ♦,.,..... 

BP-5  425mah/ 10.8V  Nicad  Pak  ^  use  BC35 
CA-2  Telescoping  2m  antenna,,*.*... •*..„.„. 

CA-5  5/8wave  telescoping  2m  antenna 

FA-2  Extra  2m  tk%\b\^  antenna,..,.,...., 

CP-1  Cig.  lighter  plug/cord  for  6P3  or  Dk,... 
DC-1  DC  operation  pak  for  standard  models  17.50 
LC-2AT  Leather  case  for  standard  models...,.   34.95 

RB-1  Vinyl  waterproof  radio  bag ..,,...., 30.00 

HH-SS  Handtield  shoulder  strap 14.95 

Hi-9  Speaker  microphone  ....„,„„„. 34.50 

HSIO  Soom  microphone/ headset.,,....,,,*,,.    19.50 
HS40SA  VoK  unit  for  HS40  &  Defuxe  only    19.50 

HS-IDSB  PTT  uHfl  for  HS^IO „    19.50 

iL-1  2m2.3wm/l0wDyt3inpfrtier.....SAlE  79.95 
SS-32li  Commspec32-tone  encoder. „.   29  95 


Shortwave  receiver 

R^71A  100  kHz- 30  Mhi  dig^i  receiver 
K41  Wireless  rennite  cDfitroller... 

FL-32  500  Hz  CW  fitter _ 

FL-63  250  Hz  CW  fitter  (1st  IF) „... 

FL-44A  SSB  filter  (2nd  IF]. „. 

EX-257  FMunft............. 

EX-310  Voice  synthesizer 

CR-64  High  stability  oscillator  xtal 

SP-3  External  speaker .., 

CK-70(EX^299)  12V  DC  option...,. 
iB-12  Mobile  mount 


i^lar  SALE 
$799.00  659»^ 

59.95  49« 

5950 

48,50 
159.00144*^ 

38,00 

39.95 

56.00 

49.50 
9.95 

19.50 


Order  Toll  Free  -  Use  your  Credit  Card! 


HOURS  •  Mon.  thru  Fri.  9-5:30;  Sat  9-3 

Milwaukee  WATS  line:  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Ttiursday. 

Please  use  WATS  lines  for  Ordeiing 

use  Regular  Nnes  for  other  Info  and  Service  dept. 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (oulside  Milwaukea  Metro  Area) 

1-800-242-51 95 


T 


I 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


AES  BRANCH  STORES 


WICKUFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362  0290 

gSir  1-800^321-359^ 


ORLANDO.  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1  800-432-9424 

Out  si  {ft  1    einri  ^I'n   irtn 


CLEARWATER.  Fla,  33575 

1898  Drew  Street 

Phone (813)  461-4267 

No  Instate  WATS 


1-800^321-3594  K7  1^800-327-1917      No  Nationwide  WATS 


LASVEGAS.  Nev.  8910G 

1072  H  ftancho  Drive 

Phone  (702)  647-3114 

Nu  In^State  WATS 

K/ 1-800-634^6227 


Associate  Store 

CHICAGO.  Illinois  60630 

ERICKSON  COWMUNICATIONS 

54 56  U   Milwaukee  Avenue 

Phone  (312)  e3l-518l 

illl!^t^l-800-G2 1-5802 
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SAVE  on  these  AES/KENWOOD  Specials! 


FREE  FM  Unit! 


KENWOOD  TS-430S  HF  TRANSCEIVER 

For  a  limited  time  ■  purchase  a  T3-430S  at  our  rormai 
Low  Sale  Price  and  receive  the  optlonaj  FM  430  FM  unit 
FREE!.The  FM'430  provides  HF  FM  transmit/receive  on 
bands  where  authorized  ..  CALL  for  Sale  Price. 


Closeout 


KENWOOD  TM-401A  440  MHz  FM  Xcvr 

Ultra  compact!  Covers  440-449.975  MHz  in  25  kHi 
steps,  12 W  out.  GaAs  FET  RF  amplifier,  dual  digital 
VFO'S,  5  memories  plus  "com"  channel  w/backup. 
Priority  alert  scan,  memory  and  programmable  band 
scan.  Yellow  LED  display,  LED  S/RF  meter,  Ext.  spkr, 
16key  TTP  UP/ON  mic.  mobile  mt.  S%''Yt^m"f\^ 
7W'6,  2.8  lbs.  LfSt  J399^^  „  CLOSEOUT  $2999& 


FREE  ANTENNA! 

^Purchase  a  KENWOOD  TW-4000A 
at  our  Low  Sale  Price  and  get  a 
MA-40D0  2m/440  MHz  mobile 
antenna  ($44.95  Value)  •  FREE! 


KENWOOD  TW'4000A  2m/70-cm  FH  Duil  Bander: 
Covers  142448,995  MHz  and  440-449995  MHz  with 
25W  out  GaAs  FET  RF  amplifiers,  dual  digital  VFO^S, 
LCD  display,  10  memories  w/offset  recall,  scan  A 
Jithiiim  battery  back-up.  Band  &  common  channel  scan, 
priority  watch.  16-key  Autop^tch  UP/DN  microphone  & 
mohile  mount,  13.8V  DC  @  7.5A,  6rh'<2rd«8r, 
4.4  lbs.     list  $59^35  •  CALL  for  SALE  PRICE 


It*;,  Extra 

^W"  Battery! 

For  a  Limited  time! 

Purchase  a  TR-2600A 
j^s/iownj  at  our  normal 
Low  Sale  Price  and 
receive  an  extra  PB-26 
battery  -  FREE! 

Of 

Purchase  a  TH-21A/AT 
or  TH-41A/AT  at  our 
normal  Low  Sale  Price 
and  receive  an  extra 
PB-21  battery  -  FREE! 

Call  for  Sale  Prices 


The  FREE*  HA4000  is  a  dualband.  2m/70-cm  mobile 

antenna  only,  with  duplexer  (no  mount).  Use  LARSEN 

PO-K  Roof  mt.  $20.00;  PO-TLM  Trunk-lip  mt.  $20.18 

or  PO-HM  Magnetic  mount,  $19.63 


KENWOOD  Receivers 

Limited  Time  Special  Prices 
now  being  offered  on 

R-11*R-600«R-1000«R-2000 

Gall  for  Prices! 


In  Wisconsin  (outside  Mllwaukae  Uetro  Area) 

1-800-242-5195 


Order  Toll  Free:  1-800-558-0411 


WJWIlMiWMfmm 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


Inc. 


AES  BRANCH  STORES 


WICKLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  565-7388 

Ohio  WATS  1-800-362-0290 


ORLANDO.  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1-800-432-9424 


CLEARWATER,  Fla.  33575    LAS  VEGAS,  Hev.  89106 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In-State  WATS 


gKl^""  1-800-321-3594  SI*  1-800-327-1917      No  Nationwide  WATS 


1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

No  In-State  WATS 

Z^i!  1-800-634-6227 


Associate  Store 

CHICAGO,  Illinois  60630 

ERICKSON  COMMUNICATIONS 

S456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 

15  min,  from  O'H^re! 


Please  use  WATS  lines  for  Ordering  and  Price  Checks.  For 
other  Info  and  Service  Dept.  please  use  our  Regular  lines. 


® 


Contact  AES 

for  all  of  your 
KENWOOD  needs! 

*  Low  Prices  *  Large  Stocks  *  Fast  Service 

*  Top  Trades  *  Toll  Free  Ordering  Line 

^  AES®  Ships  Coast  to  Coast 

HOURS:  Mon.  thru  Fri.  9-5:30;  Sat  9-3 

USE 

YOUR 

CREDIT 

CARD 

Note:  Our  TOLL  FREE  Ordering  line  1-800-558-0411 
is  answered  until  8  pm  CST  Monday  thru  Thursday. 


Clip  out  this  handy  Coupon  and  Mail  Today! 

ItO:  amateur  ELECTRONIC  SUPPLY® 
4828  W.  Fond  du  Lac  Avenue 
Milwaukee,  Wl  53216 

I  am  Interested  In  the  following  new  KENWOOD  equipment: 


I  have  the  following  to  Trade:  (What's  your  Deal?) 


Rush  me  your  quote  -  I  understand  that  I  am  under  no  obligation. 
Name 


Address 


City/State 


Zip 


ft 


When  You  Buy,  Say  73'' 
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Steve  Kat2  W82WIK 
24  Louh  Dr/ve 
Sudd  Lake  Nj  07828 


Home-Brewthe  Blockbuster 

Ina  heroic  effort,  WB2WIK  has  created  the  ultimate  6-meter  amplifier. 
Its  single  4-1000A  delivers  overlkW  with  only  20  Watts  in. 

The  power  supply  alone  weighs  120  pounds. 
When  this  monster  talks,  people  listen! 


Photo  A.  The  sk-meter  Btockbuster. 


Photo  B.  Power  supply,  bottom  view. 
50     73  for  Radio  Amateurs  •  July,  1965 


Although  I  enjoy  rag- 
chewing,  DX-chasing. 
contesting,  satellite  work, 
and  just  about  every  con- 
ceivable aspect  of  amateur 
radio,  the  activity  1  enjoy 
most  of  all  is  home-brewing, 
especially  home- brewing 
with  a  purpose.  This  article 
describes  a  reasonably  am- 
bitious effort  which  was  pre- 
cipitated by  a  very  distinct 
purpose:  I  wanted  to  be- 
come more  competitive  in 
VHF  contests,  especially  on 
the  50MHz  band  where  a 
few  more  dB  could  add  mul- 
tipliers via  meteor  scatter 
when  band  conditions  are 
less  than  perfect  I  call  the 
result  my  ''Blockbuster/' 

I  had  been  using  a  rather 
modest  kilowatt  amplifier 
on  six  meters,  a  single 
4CX330A  at  about  600  Watfe 
PEP  output  and  I  wanted  to 
QRO  right  to  the  legal  limit 
of  1.5  kW  PEP  out.  While 
this  is  only  about  a  4-dB  in- 
crttiso  in  signal,  I  reasoned 
that  it  would  be  the  most  im- 
portant 4  dB  of  all,  especial- 
ly in  contests  where  scatter- 
mode  communication  is 
very    important   for   added 


multipliers.  I  toyed  with  the 
idea  of  using  such  exotic 
tubes  as  8677s,  4CX1 500s,  or 
possibly  the  new  Eimac 
3CX800.  but  dismissed  these 
as  too  expensive  or,  in  the 
case  of  the  8877,  too  hard  to 
drive,  t  really  wanted  a  le- 
gal-limit amp  which  could 
be  driven  with  today's  solid- 
state  multtmode  rigs  (per- 
haps 20  Watts  PEP  output) 
and  which  used  an  inexpen- 
sive, obtainable  tube. 
Hmmm  what  about  the 
old  reliable  4-1  GOO  A? 

For  the  uninitiated,  the 
4-1000A  is  a  workhorse  tet- 
rode that  has  been  around 
forever  and  is  usable  to  110 
MHz  despite  its  overwhelm- 
ing  stature  (about  nine  inch- 
es tall,  five  inches  in  diame- 
ter). The  plate  dissipation 
rating  is  1000  Watts  and  the 
tube  can  be  operated  in  grid* 
driven  class  ABj  service  at 
well  over  the  legal  power 
limit  with  only  20  Watts 
drive.  Not  only  that,  the  real 
charm  of  the  4-1000A  is  its 
availability  at  reasonable 
cost  This  is  a  very  popular 
broadcast-service  tube  and 
"pulls/'  which  still  will  deliv- 


er  1500  Watts  PEP  output 
are  offered  at  flea  markets 
for  about  $50  to  $100,  a  far 
cry  from  the  price  tag  on  an 
8877. 

My  desire  to  operate  the 
project  amplifier  in  grid- 
driven  rather  than  ground- 
ed'grid  service  was  the  re- 
sult of  careful  investigation 
of  the  parametric  trade-offs. 
A  grounded-grid  4-1000A, 
certainly  an  easier  amp  to 
build,  requires  over  TOO 
Watts  drive  and  might  deliv- 
er 1500  Watts  PEP  output, 
while  a  grid-driven  circuit, 
obviously  more  complex, 
only  requires  20  Watts  drive 
and  should  deliver  2000 
Watts  PEP  output  easily! 

Not  one  to  flaunt  all  this 
power,  especially  in  a  na- 
tional magazine  probably 
read  by  FCC  staffers.  III  just 
say  that  I  reasoned  a 
2-kW+  amplifier  should 
really  sound  good  and 
should  last  a  long  time  when 
run  at  the  reduced  legal 
limitof  1500  Watts. 

I  built  the  power  supply 
first  This  is  a  matter  of  per- 
sonal preference,  but  I 
strongly  recommend  that 
anyone  attempting  this  proj- 
ect follow  my  lead  ^^d  tack- 
le the  power  supply  right 
off.  The  power  supply  is  go- 
ing to  be  very  heavy  and  a 
mighty  pain  in  the  neck  to 
assemble  largely  because  of 
its  muscle-building  bulk, 
and  if  you  don't  finish  this 
half  of  the  job  at  the  start, 
you  might  never  get  to  it 

My  power  supply  is  ac- 
tually three  power  supplies 
built  on  a  single  chassis 
measuring  1 7"  x  1 3"  X  4" 
and  then  bolted  to  a  12"  x 
19"  rack  pane!  The  alumi- 
num chassis  has  perforated 
side  walls  to  enhance  air  cir- 
culation beneath,  and  it 
wouldn't  have  been  strong 
enough  to  support  all  the 
transformers  and  capacitors 
if  I  hadn't  first  given  it  addi- 
tional support  by  means  of 
some  3/4"  aluminum  angle 
stock  riveted  under  the 
whole  length  and  half  the 
width— see  Photo  B.  (My 
thanks    to   WA2VUN    and 
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W2HWC  who  did  much  of 
the  aluminum  punching,  riv- 
eting, and  welding  on  this 
project.) 

After  the  power  supply 
was  completed,  1  added 
more  3/4"  aluminum  angle 
stock  between  the  rear  of 
the  chassis  and  the  back 
side  of  the  panel  to  add  sup- 
port and  also  to  give  me  a 
place  to  grab  when  attempt- 
ing to  lift  this  turkey!  My 
supply  weighs  120  pounds, 
but  possibly  yours  can  be 
somewhat  lighter  if  you 
choose  less  bulky  com- 
ponents. 

Because  I  know  the  4- 
1000A  is  both  voltage  and 
cuirent-hungrv,  1  designed 
the  plate  supply  to  deliver 
4000  volts  at  one  Ampere. 
This  may  sound  like  overkill, 
and  maybe  it  is,  but  I  want- 
ed this  thing  to  last  through 
a  lot  of  contests.  I  bought  a 
Hypersil  transformer  from 
the  Peter  W.  Dahl  Company 
(El  Paso,  Texas)  for  some- 
thing  over  $200.   Its  ratings 
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Fig.  T.  Power  supply. 


are  6000  volts  center-tapped 
at  800  mA  CCS,  and  it  weighs 
about  fifty  pounds.  Careful 
shopping  at  flea  markets 
might  possibly  turn  up  some- 
thing similarly  rated  for  less 
money. 

I  run  the  plate  supply  as  a 
full-wave  center-tap  using 
two  7500-volt  2-Amp  recti- 
fier stacks  and  16  uF  of  fil- 
tering (4  each,  4  uF  at  4  kV). 
The  high-voltage  capacitors 
are  large  but  weren't  expen- 
sive—obtained from  Fair 
Radio  Sales  (Lima,  Ohio)  via 
mail  order  The  plate-supply 
bleeder  is  a  bank  of  five  30k- 
Ohm,  30-Watt  wire-wound 
ceramic  resistors  mounted 
on  ceramic  standoffs  The 
plate  transformer,  needless 
to  say,  is  supplied  by  a 
^^stiff"  230-vo!t-ac  line  and 
the  primary  is  dual-fused 
(each  side  of  the  230"volt 
line]  with  20-Amp  slow-blow 
fuses  and  switched  with  a 
25-Amp  DPST  relay. 

The  screen  supply  deliv- 
ers 500  V  dc  at  100  mA  and 


is  so  stiff  it  requires  no  addi- 
tional electronic  regulation. 
I  used  a  multi-winding  trans- 
former obtained  from  Fair 
Radio  Sales.  The  700-volt 
center-tapped  secondary 
drives  a  full-wave  (center- 
tap)  rectifier  circuit  fol- 
lowed by  a  70-uF  filter  and  a 
20k-Ohm  bleeder  and  deliv- 
ers almost  exacty  500  volts 
of  low-ripple  dc.  The  screen 
transformer  center-tap  is 
also  relay-switched  to  en- 
sure that  the  plate  supply  is 
on  before  the  screen  supply. 
Catastrophic  results  are  like- 
ly otherwise. 

The  power  supply  also 
contains  the  grid-bias  sup- 
ply, which  delivers  two  out- 
put voltages:  —165  V  dc  for 
standby  and  —60  V  dc,  ad- 
justable plus  or  minus  20%, 
for  operating.  I  derive  the 
bias  from  a  full-wave  bridge 
rectifier  driven  by  a  6.3-V  fil- 
ament transformer  which  is 
wired  back-to-back  across  a 
6.3-V-ac  winding  of  the 
screen    transformer    The 
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Photo  C  Power  supply,  top  view. 


Photo  D.  Power  supply,  front  view. 


117-voit-ac  drive  to  the 
bridge  yields  — 165-V'dc 
output  filtered  by  a  lOOuF, 
250-V  capacitor  The  bleed- 
er-resistor-string values  were 
chosen  to  make  a  voltage  di- 
vider which  sets  the  adjust- 
able  operating  bias  in  the 
range  required  for  a  4-1000A 
in  class  AB2. 


The  high'voltage  (plate) 
transformer  is  switched  (as 
mentioned)  by  a  large  relay 
whose  coil  is  driven  by  a  lit- 
tle 12-volt-dc  power  supply 
built  into  the  system  for  just 
this  purpose:  I  made  this 
12-V-dc  supply  by  voltage- 
doubling  a  5-V-ac  winding 
which  happened  to  be  an- 
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Other  secondary  of  the 
screen  transformer  (I  told 
you  this  was  a  multi-func- 
tion unit!).  The  ripple  and 
regulation  of  this  supply  is 
unimportant  since  its  only 
load  is  a  relay  coil  I  use  the 
platetransfomner  primary  to 
drive  the  screen  relay,  thus 
ensuring  that  the  plate  sup- 
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Fig.  2  Rf  deck. 


ply  is  on  before  the  screen 
supply.  This  is  a  good  safety 
measure  because  tetrodes 
get  very  excited  about  hav- 
ing screen  voltage  before 
plate  voltage  (it  destroys  the 
screen). 

My  supply  has  a  built-in 
plate  voltmeter  (0-1-mA-dc 
meter  driven  by  a  series- 
multiplier  string  of  five  one- 
megohm  resistors)  which 
reads  0-5000  volts  dc.  This  is 
a  useful  scale  since  the  key- 
up  voltage  is  4500  V  (key- 
down  is  about  4100  V).  The 
supply  also  contains  shunts 
for  plate-current,  screen-cur- 
rent and  grid-current  meters 
which  are  mounted  on  the 
pane!  of  the  rf  deck.  These 
are  all  indicated  on  the  sche- 
matic diagram  for  the  power 
supply  (Fig.  1 ). 
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also  have  a  "keyed''  117- 
V-ac  output  line  coming 
from  the  power  supply  to 
the  rf  deck  to  njn  the  deck- 
contained  blower,  filament 
transformer,  and  pilot  lamp. 
The  power  supply  contains 
two  pilot  lamps  (ac  on  and 
HV  on)  plus  several  fuse  as- 
semblies. All  ac  inputs,  ac 
outputs,  and  dc  outputs  are 
bypassed  with  suitable  ce- 
ramic capacitors  as  indicat- 
ed on  the  schematic.  The  4- 
kV  plate-supply  output  is 
bypassed  with  7.5'kV  ''door- 
knob" capacitors  since  not 
many  other  types  will  with- 
stand this  kind  of  voltage 
continuously. 

At  this  power  level,  even 
the  ac  line  cord  must  be  se- 


lected  carefullv  — I  used  a 
#12-4  cable.  A  smaller  cable 
will  have  too  much  IR  drop. 
Remember,  this  is  a  4(XX)- 
Watt  power  supply!  I  run 
the  switched  ac  and  all  low- 
voltage  dc  lines  through  a 
12-conductor  cable  to  a 
Cine  h-J  ones-type  fx>wer  con* 
nee  tor  which  mates  with  an- 
other connector  fitted  to  a 
similar  cable  coming  from 
the  rf  deck.  The  HV  output 
line  is  made  of  20-kV  anode 
cable  fitted  with  a  male  Mil- 
len-type  high-voltage  con- 
nector at  each  end 

The  completed  power 
supply  IS  not  a  table-top  unit 
by  any  means,  but  it  is  quite 
compact  for  its  capability 
and  is  attractive  enough 
The  commercial  look  is  im- 
parted by  careful  construc- 
tion and  good  overall  work- 
manshjp  Wire  dress,  espe- 
cially at  the  4-kV  level,  is 
very  important!  All  plate- 
supply  secondary  wiring  is 
20-kV  insulated  anode  wire. 

The  rf  deck  is  straightfor- 
ward, t  designed  the  plate 
tank  circuit  for  a  Q  of  about 
16.  A  lower  Q  is  not  possible 
with  the  ^lOOOA  at  50  MHz 
because  of  the  tube's  high 
plate  capacitance.  The  tank 
circuit  a  conventional  pi 
network,  uses  a  Jennings 
vacuum-variabte  input-tun- 
ing capacitor,  type  CCS*55, 
a  coil  made  of  Va''  copper 
tubing  {3  tums,  IV*''  inside 
diameter,  i'A''  long}  and  a 
2O0-pF  air-spaced  variable- 
output  capacitor  made  by  E. 
F,  Johnson  (type  167-12).  The 
Jennings  plate-tuning  capac- 
itor is  rated  at  75(X)  volts, 
and  this  is  a  recommended 
unit.  It  has  high  Q  and  very 
low  minimum  capacitance, 
which  is  required  at  this  fre- 
quency If  a  Jennings  unit 
cannot  be  found  at  reason- 
able  cost  I'd  recommend  a 
Millen-type  15011  neutraliz- 
ing capacitor  with  2V*'** 
diameter  plates  as  a  second 
choice.  The  object  here  is 
high  Q  and  very  low  mini- 
mum  C  in  order  to  obtain  a 
reasonable  overall  Q  An  or- 
dinary aif-spaced  variable 
multi-plate  capacitor  won't 
work. 


Photo  E,  Rf  deck,  top  view. 


While  chassis  size  for  the 
rf  deck  is  certainly  not  criti- 
cal, the  deck  must  be  fairly 
large  simply  because  the 
4'IOOOA  is  so  darned  big!  My 
chassis  measures  10"  x  17" 
X  4"  but  could  be  slightly 
smaller  if  the  blower  were 
mounted  totally  outboard.  I 
used  an  Eimac  SK-510  sock- 
et, but  this  shouldn't  be  criti- 
cal, as  any  air-system  socket 
will  work  fine.  These  sockets 
do  not  contain  any  special 
screen-bypass  capacitor  and 
are  of  simple  construction 
and  low  cost.  While  Eimac 
and  others  recommend  the 
use  of  a  glass  chimney  for 
the  4-lUOOA,  I  didn't  use 
one.  Instead,  I  punched  24 
5/16''-dian^eter  holes  in  a  cir- 
cle pattern  around  the  out- 
side of  the  socket  rim  (see 
F^hotos  E  and  F)  and  forced  a 
lot  of  air  through  the  socket 
and  these  holes,  thus  creat- 
ing a  considerable  draft 
along    the    tube    envelope. 


The  blower  I  selected  was  a 
Dayton  2C781  (Photos  E  and 
EX  but  any  similar  or  larger 
blower  will  work.  The  ob- 
ject, obviously,  is  to  force  a 
lot  of  air  through  the  tube 
base  and  around  the  enve- 
lope. The  more  air,  the  bet- 
ter! I  also  used  a  large  (1-3/8" 
diameter)  finned  aluminum- 
plate  cap  on  the  tube  to 
help  reduce  plate-seal  tern 
perature. 

Since  the  rf  deck  chassis 
must  be  pressurized,  use 
one  with  solid  not  perforat- 
ed, walls.  Also,  be  sure  to 
seal  any  cracks  or  holes  with 
RTV  caulking  compound  to 
help  maximize  pressuriza- 
tion  of  the  under-chassis. 

My  rf  deck  has  the  fila- 
ment transformer  mounted 
atop  the  chassis  between 
the  blower  and  the  tube.  It 
might  be  wiser  to  mount  the 
transformer  below  the  chas- 
sis, as  the  heat  radiated  by 
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Photo  f,  Rf  deck  top/rear  view. 
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the  4-1000A  adds  to  the  op- 
erating  temperature  of  the 
transformer  1  used  a  fila- 
ment transformer  from  Amp 
Supply  Company  (Twins- 
burg,  Ohio),  type  X7.5-21, 
which  cost  about  $50.  I  also 
obtained  several  other  com- 
ponents, like  some  7500-V 
doorknob  capacitors,  panel 
meters,  etc.,  from  Amp  Sup- 
ply Since  the  +1000 A  fila- 
ment drain  is  very  high,  the 
wiring  must  be  kept  short 
and  the  conductor  size 
large.  I  used  #12  insulated 
wire  routed  directly  to  the 
tube  socket 

The  input-circuit  and 

plate  rf-choke  designs  were 
borrowed  originally  from  an 
ARRL  Handbook  article 
written  around  a  4CX1000A 
amplifier  for  six  meters; 
however,  both  items  re- 
quired modification  for  use 
with  the  41000A.  The  4- 
1000A  and  4CX1000A,  white 
very  different  tubes,  have 
similar  input  capacitance 
and  I  reasoned  that  the 
Handbook  circuit  would 
work.  It  didn't,  and  1  modi- 
fied both  the  tuning  capaci- 
tance and  the  grid-load  resis- 
tance to  accommodate  the 
4-1000A  characteristics. 
These  revisions  are  noted  in 
the  rf-deck  schematic  dia- 
gram (Fig.  2).  Having  built 
other  VHF  high-powered 
amplifiers,  I  already  knew 
something  about  plate  rt 
chokes  and  the  Handbook 
design,  using  a  1  "-diameter 
TeflonTM   form,    looked 

good.  It  worked,  but  flamed 
out  after  a  few  hours  of  op- 
erating time.  1  rewound  the 
plate  rf  choke  using  #20 
enamel  wire  on  the  same 
Teflon  form  and  so  far  this 
choke  has  lasted.  It  is  fikely 
that  the  combination  of  very 
high  rf  voltage  across  the 
choke,  the  considerable  dc 
current  through  the  choke, 
and  its  very  high  ambient 
temperature  (the  result  of  its 
being  located  close  to  the 
4-1 OOOA  envelope)  caused 
the  demise  of  the  original 
component — ^ which  was 
wound  with  #24  wire. 

The  input  circuit,  shown 
in  both  photos  and  figures. 
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centers  around  a  single 
T5(M2  ferrite  toroid  trans- 
former, I  obtained  both  this 
toroid  form  and  a  supply  of 
ferromagnetic  beads  for  de- 
coupling purposes  from 
Amidon  Associates  (North 
Hollywood,  California^  who 
are  very  nice  people  to  work 
with  and  offered  me  over- 
night delivery  at  reasonable 
cost 

The  plate-blocking  capac- 
itor is  actually  two  paral- 
leled 500-pF,  20-kV  door- 
knob units  made  by  Sprague 
and  purchased  at  a  local 
flea  market.  The  25-kV  rat- 
ing is  unnecessary,  but  Td 
strongly  recommend  the 
doorknob  design,  other  types 
of  capacitors  just  can't  han- 
dle all  the  rf  current 

The  output-circuit  config- 
uration and  mounting  is 
straightforward  cis  pictured 
in  Photo  F.  The  Junntngs  vac- 
uum capacitor  mounts  on 
three  aluminum  spacers  di- 
rectly to  the  front  panel, 
while  the  tank  inductor  and 
loading  capacitor  mount  on 
ceramic  spacers  to  the  chas- 
sis. Interconnections  between 
all  platecircuit  components 
are  made  with  copper  braid 
taken  from  high  quality  RG- 
8/U  coaxial  cable.  The  con- 
nection from  plate  tank  to 
the  rf'Output  connector,  a 
type-N  receptacle,  is  made 
with  high-quality  RC8/U 
routed  as  far  away  from  the 
tube  envelope  as  possible  to 
avoid  overheating  After  all, 
with  this  arriplifier  at  max^ 
mum  output  the  rf  voltage 
across  the  SOOhm  output 
cable  is  about  450  volts 
peak  when  the  output  load 
swr  is  1:1  and  can  become 
considerably  higher  at  ele- 
vated vswr.  The  output  cur- 
rent is  also  high  in  this  legal- 
limit  amplifier:  About  6.5 
Amperes  rms  will  be  con- 
ducted in  the  output  cable. 
Needless  to  say,  RG-58/U  — 
even  in  very  short  lengths— 
is  not  recommended! 

I  used  knobs  from  an  old 
Heathkit  SB220  for  the  plate 
tune  and  load  controls.  The 

front  panel  of  the  rf  deck 
would  look  a  bit  boring  with 
just  two  knobs,  so  I  fancied 
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Photo  C.  Rf  deck,  bottom  view. 


it  up  a  bit  with  a  pair  of  3M  *' 
panel  meters,  a  meter 
switch,  and  a  red  pilot-lamp 
assembly  to  indicate  the 
''on"  status  of  the  remote 
power  supply.  The  right- 
hand  meter  reads  0-10  mA 
dc  for  grid  current  and 
0-100  mA  dc  for  screen  cur- 
rent and  is  switched  with  the 
toggle  switch  mounted  di- 
rectly below  the  meter  The 
left-hand  meter  monitors 
plate  current  and  reads  0-1 
Ampere  dc.  My  initial  test- 
ing of  the  amplifier  was  per- 
formed sans  rf-deck  cabinet 
(although  the  bottom  cover 
plate  for  the  chassis  must  be 
in  place)  and  I  originally  in- 
tended to  look  for  an  old 
75A2  cabinet  or  something 
to  mount  the  rack  panel  to 
and  create  an  enclosure* 
WA2VUN  fabricated  the 
cabinet  shown  in  his  welding 
shop,  however,  and  it  is 
quite  functional. 

A    large    hole    must    be 
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punched  in  the  cabinet 
above  the  4-1000A  to  allow 
free  escapement  of  the  cool- 
ing air  which  is  forced  past 
the  tube.  This  hole  should 
be  at  least  five  inches  in  di- 
ameter and  centered  direct- 
ly over  the  tube.  The  ventila- 
tion hole  should  be  covered 
with  window-screen  materi- 
al or  the  like  to  aid  in  shield- 
ing This  amplifier  is  bound 
to  create  a  TVI  problem,  es- 
pecially in  areas  with  Chan- 
nel 2  service,  whether  it  is 
well  shielded  or  not  but 
proper  shielding  combined 
with  good  power-supply  de- 
coupling  and  an  outboard 
tow-pass  filter  in  the  anten- 
na feedline  should  at  least 
help  reduce  TVI  to  a  man- 
ageable level 

When  building  the  rf-deck 
cover,  be  sure  to  allow  an 
adequate  air-flow  path  for 
the  blower  intake  as  well  as 
the  exhaust  Mine  is  ducted 
from  the  side  of  the  cabinet 


away  from  the  tube  to  en- 
sure a  plentiful  supply  of 
cool  intake  air.  While  an 
outboard  blower  would 
solve  this  problem,  I  intend- 
ed the  deck  to  be  as  self- 
contained  as  possible  with- 
out occupying  too  much 
depth  on  the  operating 
bench;  I  mounted  the  blow- 
er on  the  rf-deck  chassis  and 
ducted  the  air  intake  to  the 
cabinet  side  wall  using  an  el- 
bow made  of  3''  (inside  di- 
ameter) PVC  tubing. 

My  first  attempt  at  put- 
ting this  monster  on  the  air 
revealed  a  few  weak  links, 
some  of  which  I  discussed 
earlier.  One  weak  point  not 
yet  mentioned  is  the  ground- 
ing strap  which  connected 
the  rotor  of  the  plate-load- 
ing (output)  capacitor  to 
chassis  ground,  t  had  built 
this  strap  of  RG-B/U  braid 
which  was  soldered  to  a 
rotor  lug  on  the  200-pF  ca- 
pacitor and  bolted  to  the 
chassis.  After  a  few  minutes 
of  key-down  operation  at 
about  one  kilowatt  output, 
the  solder  bonding  the  braid 
to  the  rotor  lug  melted,  dis- 
connecting this  ground 
point  and  throwing  the  tank 
circuit  out  of  resonance.  Ap- 
parently there  are  some  real 
hefty  circulating  tank  cur- 
rents in  this  amplifier  (par- 
tially due  to  its  high  Q)  and 
solder  was  not  going  to  do 
this  fobE 

Adding  a  parallel  ground 
path,  using  some  .031 ' -thick 
aluminum-sheet  material, 
bolted,  not  soldered,  be- 
tween the  capacitor  rotor 
connection  point  and  the 
chassis  solved  this  problem, 
I  bent  some  sheel  aluminum 
to  make  a  bracket-like  as- 
sembly and  punched  it  to 
accommodate  the  load-ca- 
pacitor shaft  bushing  (which 
is  electrically  common  to 
the  rotor)  and  then  boiled 
this  assembly  to  connect  the 
capacitor  rotor  to  the  rf- 
deck  chassis.  This  seems  to 
have  permanently  solved 
the  ground-braid  overheat- 
ing problem. 

At  this  point  I  was  able  to 
drive  the  Blockbuster  to  a 
solid  1500  Watts   rf 
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Note:  Unless  otherwise  specified,  alt  resistors  are  1/2  Watt,  10%;  all  capacitors  of  iess  than  1  uF 
are  disc  ceramic,  1000  Volts.  Many  values  are  not  critical  and  may  be  substituted,  as  discussed  in 
the  text.  Other  key  components  are  discussed  In  the  text* 


BL1 


C1 


Centrifiigal  "squirrel-cage" 
blower 

Plate-tunJng  capacitor 


Dayton  P/N  2C781  or  equiv, 
ITT/Jennings  P/N  GCS*55  or  equlv. 


$20 

SI 5  surplus 

S100  new 


C2 

Ptate-load  capacitor 

E.  F.  Johnson  P/N  167-12  or  equiv. 

$5  surplus 

C3 

Input-tuoe  capacitor 

All-Star  Products  PfH  APC-5814  or 
equiv. 

$5v96  new 

C4-C7 

Screen-bypass  capacitor 

Centralab  P/N  DD30-102  or  equiv. 

52<^  each  new 

D1,D2 

HV  rectifier  assembly 

Semtech  P/N  SCHS7500  or  equiv. 

$54.74  each  new 
$10  each  surplus 

D3-D11 

RectifieMOOOpiv,  1  A 

Semt^h  P/N  1N5620  or  equlv. 

$1,51  each 

F1,F2 

Primary  line  fuse 

Bussmann  MDL20  or  equiv. 

26c  each 

F3 

Screen/bias/blowar  fuse 

Bussmann  MDL5  or  equiv. 

25c  each 

F4 

Screen  center-tap  fuse 

Bussmann  AGC1/6  or  equiv. 

60c  each 

Jt 

Rf  output  receptacle^  Type 

N,  Mil  type  UG'58A/U 

Amphenoi  P/N  82-97  or  equiv. 

S3.29  each 

J2 

Keying  receptacle,  RCA 
phono  type 

20c  each 

J3 

Rt  input  receptacle,  UHF 

type,  Mil  type  SO-239 

Amphenol  P^  83-1 R  or  equh. 

89c  each 

LI 

Rate  tank  coil,  3  turns  1/4" 
copper  tubing  wound  on  a 
1^/4"  form  (which  is  then 
removed^  3-1/4"  long 

Home-brew  $1 

RFC1 

2,5-uH,  1 -Amp  choke 

J.  W.  Miller  P/N  4606  or  equiv. 

$195 

RFC2 

36  turns  #20  enameled 
wire  on  V'-diameter 
Teflon^^  rod 

' 

Home-brew  $5 

RY1 

DPST  or  DPDT  relay  (plate 
supply  primary).  20-Amp, 

230-V-ac  contact  ratings 

PRO  P/N  7DY0  or  equiv. 

$12,95  new 

RY2 

SPST  or  SPOT  relay 

P&B  P/N  KA5AG  or  equiv. 

$5.95  new 

RY3 

SPDT  or  DPDT  relay 

P&B  P/N  KA11DG  or  equiv. 

$6.95  new 

S1,S2 

SPST  or  SPDT  toggle 

switch 

Cutler-Hammer  P/N  7580K7  or  equiv. 

$1.59 

S3 

DPDT  toggle  switch 

Cutler-Hammer  P/N  7591 K6  or  equiv. 

$179 

1 

T1 

HV  (piate)  transformer,  230 
V  ac:  6000  V  ac  center- 
tapped,  discussed  in  text. 

$230  new 

T2 

Multipurpose  transformer. 
120  V  ac:  700  V  ac  center- 
tapped.  6.3  V  ac  and  5  V 

ac 

Fair  Radio  P/N  T52960  or  equiv. 

$5.^  (surplus) 

T3 

Filament  transformer 
(used  for  bias),  1 20  V  ac: 

6.3  V  ac  @  2  Amps 

Stancor  P/N  P6466  or  equiv. 

$6.95  new 

T4 

Rf  input  transformer 
(toroid),  2  turns  #24  enam- 
eled wire  primary,  10  turns 
#24  enameled  wire  secon- 
dary, wound  on  a  T-5-12 
core.  Observe  winding 

1 

polarity. 

Home-brew  $1 

output  into  my  500hm  Brrd 
oil-cooled  dunnmv  load  The 
exciter  powder  required  for 
legal-limit  output  is  only  25 
Watts,  yielding  an  amplifier 
power  gain  of  60.  This  ampli* 
fier  is  very  linear,  so  the  60:1 
power  gain  remains  nearly 
constant  over  a  wide  range 
of  driving  powers;  e.g.,  20 
Watts    drive    yields    1200 


Watts  output  10  Watts 
drive  yields  600  Watts  out- 
put, etc.  My  own  six-meter 
exciter  achieves  only  about 
25  Watts  peak  output,  so  my 
station  is  held  down  to  the 
legal-limit  power  level  by 
virtue  of  drive  limitations. 

Using  WA2VUN's  ICOM 
IC-551D,  which  can  develop 
about  80  Watts  peak  output 


power,  I  was  able  to  drive 
the  Blockbuster  to  consider- 
ably beyond  legal  output 
power  Even  at  18  kW  CCS 

output  the  4-1000A  draws 
no  grid  current  at  all  and  the 
plate  color  is  a  bright  but  en- 
tirely reasonable  shade  of 
red,  I  don't  recommend  run- 
ning this  power  level  for  two 
very  good  reasons:  (1]  It  ex* 


ceeds  the  plate  dissipation 

rating  of  the  4-1000A  — and 
this  will  undoubtedly  short- 
en operating  life— and  (2)  it 
is  illegal. 

This  is  the  point  where  au- 
thors   of    amplifier    articles 
start    weaving    tales    of 
'strongest    signal    on    the 
band"  reports  received.  Not 
to  change  fifty  years  of  con- 
vention,  I'll  report  that  my 
local   contest  club,   SCORE 
(the  Society  of  Contest  Op- 
erators   and    Radio    Experi- 
menters), using  the  callsign 
K2XR    from    Westem    New 
York,  used  the  Blockbluster 
on  six  meters  during  our  op- 
eration   in    the    ARRL    June 
VHF  Q50  Party  (1984)  and 
we  never  had  to  call  any- 
body twice!  We  did  indeed 
receive  many  "strongest  sig- 
nal on  the  band"  reports  and 
did  not  receive  a  single  re- 
port   of    splcUtering,    distor- 
tion,   or   any   similarly    dis- 
couraging words.  We  used 
an    IC-551D   exciter  and   a 
pair  of  7-element  KLM  yagi 
antennas  at  sixty  feet,  thus 
developing    about    54    kilo 
watts    effective    radiated 
power  (taking  feedline   loss 
into    consideration).    With 
this  setup,   we  worked  nu- 
merous meteor-scatter  con- 
tacts with  a  very  high  level 
of  success,  Eureka!  My  goal, 
stated  in  the  very  first  para- 
graph   of    this    article,    was 
achieved. 

I  might  mention  that  once 
you've  built  the  power  sup- 
ply tor  the  Blockbuster,  it 
becomes  the  foundation  on 
which  to  build  various  other 
high-powered  rf  decks.  My 
next  project  probably  will 
be  a  legal-limit  IbOmeter 
monoband  amp  using  an- 
other 4-1000A.  The  supply 
described  in  this  article  is 
super,  Reasonably  small  and 
affordable,  it  delivers  all 
necessary  operating  volt- 
ages for  a  wide  variety  of 
high-powered  triodes  or 
tetrodes. 

Thanks  to  KT2B  for  the  ex- 
cellent photographic  work 
and,  as  mentioned  earlier,  to 
WA2VUN  and  W2HWC  for 
sheet-metal  fabrication. 


CU  on  sixll 
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Broken  Ox  Blues 

The  grid-dip  oscillator  is  a  stellar  performer, 

but  missing  coils  can  mean  big  headaches. 

Avoid  frustrations  by  winding  your  own. 


Although  the  grid-dip 
oscillator  has  been 
around  the  laboratory  for  a 
long  time,  Heath  introduced 
it  to  the  general  public  at  a 


reasonable  price  in  the  early 
1950s.  While  the  tab  models 
helped  scientists  find  the 
resonant  frequency  of  tuned 
circuits,    the   average   ama- 


TAMM 


D 


u 


f^  T.  Typic^t  setup  for  finding  resonant  frequency  of  un- 
known tank  cifcuit.  Meter  wddenly  'dips"  as  circuit  is  tuned 
to  oscillator  frequency. 


COUMTCR 


TUP 


SCOPE  Ofl 

mi<;h  impedance 


USE  LOW  flAN&E 
VOLT  Ofi  mA  UtTFR 
WHEN  COIL  H4S  TAP 


^ 


LOW  HANCE  VOLTS.  I-£V  Ofl 
LOW  AJIIWCE  0-l<i4  Oft  LESS 


Fig.  2.  An  improved  setup  allows  more  distance  between  gdo 
and  tank  giving  improved  accuracy.  External  indicator  is  free 
ffom  the  gdo\  internal  spurious  responses. 
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teur  still  had  to  "cut  and  try" 
as  the  price  kept  the  instru- 
ment out  of  his  reach.  De- 
spite some  limitations, 
the  ubiquitous  Heathkit^'^^ 
Gl>1  and  its  successors  have 
helped  amateurs  tune  count- 
less transmitters,  receivers, 
and  filters. 

Regrettably,  the  coils  get 
broken,  the  manufacturer 
can't  supply  parts  for  the 
early  models,  and  the  meter 
then  gets  shelved  or  even 
discarded. 

Well,  one  of  those  dis- 
carded units  fell  into  my 
outstretched  hands  and  I 
couldn't  wait  to  ftre  it  up,  I 
took  it  apart  to  cement  the 
knob  back  together  and  see 
if  the  tube  was  still  in  place. 
A  quick  check  with  a  ran- 
dom-length piece  of  wire  to 
the  coil  socket  proved  that 
the  tube  had  survived  in 
good  condition.  A  little 
cleaning  up  had  the  gdo 
ready  for  action.  Then  I 
found  out  why  someone  had 
tossed  it  out  No  one  could 
supply  coils  or  forms.  I 
thought  surely  someone 
would  know  where  I  could 
get  a  set  of  coils.  The  best  in- 


fomiation  that  I  got  consist- 
ed of  instructions  on  how  to 
use  a  lathe. 

Well,  the  original  coils  did 
have  a  tendency  to  work 
themselves  loose  at  inop- 
portune times,  so  why  not 
try  a  "new  and  improved" 
coil  system?  The  photos 
show  what  happened. 

Plastic  35mm  film  cans 
and  the  now  common  F  con- 
nectors seemed  like  a  good 
combination.  Many  ama- 
teurs play  with  photography 
or  know  someone  who  does. 
That  can  give  an  instant  sup- 
ply of  coil  forms,  forms 
which  "machine"  with  little 
effort.  The  F  connectors 
cost  a  brt  more  than  the 
forms,  but  many  times  they 
can  be  salvaged  from  old 
equipment. 

The  higher-frequency  coils 
up  to  over  200  MHz  need  lit- 
tle effort  to  construct.  A 
piece  of  brazing  rod  about 
three  inches  long  formed  in- 
to a  hairpin  loop  gives  the 
highest  frequency  range  and 
is  self  supporting-  The  other 
two  self-supporting  coils 
take  the  oscillator  down  to 
about  20  MHz.  The  lower- 


frequency  coils  take  a  bit 
more  effort  but  are  worth  it 
You  can  make  overlapping 
ranges  down  below  200  kHz, 
although  I  stopped  around 
250  kHz  as  t  have  another 
oscillator  for  that  range. 

Drill  the  center  of  the 
form  for  the  connector  but 
don't  pyt  it  in  yet  Punch  a 
couple  of  holes  near  the  top 
of  the  form  and  thread  one 
end  of  the  wire  into  it  Leave 
two  to  three  inches  of  wire 
inside  the  form.  Wind  on  the 
number  of  turns  that  the  ta- 
ble or  your  intuition  sug- 
gests and  punch  a  couple  of 
holes  for  the  other  end  of 
the  wire  Put  a  washer  and 
mounting  nut  on  one  wire, 
then  poke  it  through  the 
center  mounting  hole.  Sol- 
der it  to  the  center  of  the  F 
connector  Push  the  F  con- 
nector up  into  the  mounting 
hole  and  fasten  the  nut  to  rt 

Make  a  hole  in  the  bot- 
tom of  the  coil  form  and  run 
the  other  wire  out  to  the 
connector.  If  you  solder  di- 
rectly to  the  fitting  rather 
than  using  a  solder  lug,  be 
sure  to  scrape  the  plating  off 
first  so  that  you  can  make  a 
quick,  solid  connection  with 
a  hot  iron.  That  keeps  the 
plastic  coil  form  from 
melting. 

The  low-frequency  coils 
below  about  2  MHz  need  a 
center  tap  which  has  to  go 
to  ground,  I  simply  brought 
out  a  long  flexible  lead  from 
the  coil  and  let  it  float  (note 


Photo  C)  Scramble-wind 
these  coils  in  order  to  get 
the  most  inductance  with 
the  feast  distributed  capach 
tance.  That  will  give  the 
widest  possible  frequency 
change  with  the  nominal  70- 
pF  tuning  capacitor.  As  the 
photo  shows,  even  the  low- 
est coil  that  1  wound  gives  a 
SO-kHz  range, 

I  found  it  helpful  to  write 
the  measured  frequency  on 
the  coil  Since  I  had  access 
to  an  LCR  meter,  I  put  the  in- 
ductance on  the  coil  too 
That  rs  useful  when  using 
the  coils  as  reference  in- 
ductors. 

I  used  an  old  rod  antenna 
for  the  coil  that  covers  the 
upper  half  of  the  broadcast 
band.  That  one  puts  out  a 
good,  hot  signal- 
As  Photos  D  and  E  show, 
the  gdo  itself  needs  very  lit- 
tle modification.  Start  by  re- 
movfng  the  cover  and  the 
two  screws  that  hold  the  coil 
socket  in  place.  Carefully 
unsolder  the  three  socket 
leads.  Remove  the  socket 
and  take  it  apart.  It  has  two 
pieces  of  bakelite  sandwich- 
ing the  connections  Re- 
move the  bottom  layer  and 
the  connections.  Ream  the 
top  section  out  so  that  it  will 
hold  the  F  connector.  Insert 
a  washer  or  flattened  piece 
of  large-gauge  wire  under 
the  nut  on  the  bottom  of  the 
assembly  Tighten  it  down 
Solder  a  strap  or  another 
piece  of  flattened  wire  to 


Photo  A.  By  adding  an  F  connector  and  winding  coils  on 
plastic  film  cans  you  can  recycle  ofder  grid-dip  meters 
when  you  can't  get  the  original  coils. 


the  center  conductor.  Align 
the  two  connections  with 
the  areas  on  the  variable  ca- 
pacitor where  the  original 
connections  were,  and  sol- 
der them  in  place  Excessive 
heat  may  damage  the  vari- 


able cap,  so  use  enough 
heat  to  get  the  job  done 
quickly.  Put  the  two  mount- 
ing screws  back  in  place. 

You  may  want  to  put  a 
small  bolt  through  the  top 
cover  for  grounding  the  cen^ 


Photo  B.  Some  of  the  HF  and  VHF  coils  (going  up  to  over 
200  MHzl 


Photo  C.  Some  of  the  LF  coils.  The  antenna-rod  coil  gives 
high  output  but  takes  innovative  engineering  to  mount  the  F 
connector 
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Photo  D.  interior  view  showing  connection  detBfl, 


Photo  E.  Close-up  showing  assembty  detaii 


ter  tap  on  the  LF  coils.  White 
you  have  the  gdo  apart  and 
if  the  knob  is  still  in  one 
piece,  you  nnay  want  to  put 
a  new  scale  on  the  tuning  in- 
dicator. It  you  need  only  a 
few  ranges,  they  should  fit 
If  you  use  many  overlapping 
ranges  like  1  did,  then  a  log- 
ging  scale  {say  1-20)  would 
be  good.  Of  course  for  more 
than  ball*park  measure- 
ments a  counter  will  pick  up 
some  of  the  signal  and  give 
you  direct  readout  When 
yoy  finish  the  calibration, 
put  the  cover  back  on  and 
you  are  ready  to  pre-tune 
networks  or  measure  stray 


tanks  dug  out  of  the  spare- 
parts  box. 

Although  the  photos  don't 
show  it,  yoo  can  get  an 
adapter  that  screws  into  the 
socket  and  gives  you  the 
convenience  of  pfug-tn  coils. 
The  few  pFs  that  it  adds 
show  up  mostly  on  the  high- 
er frequencies.  It  does  save 
a  lot  of  time  while  running 
down  a  tuned  circuit 

Although  the  books  give 
the  theory  of  operation,  per- 
haps a  quick  word  here  on 
the  practical  applications 
would  be  in  order.  In  the 
typical  setup  shown  in  Fig.  1, 
the  gdo  and  the  unknown 


tank  are  placed  near  each 
other,  The  oscillator  fre- 
quency is  varied  until  the 
meter  gives  a  strong  indica- 
tion, usually  a  dip.  Then  the 
tank  is  moved  farther  away 
and  the  operation  is  re- 
peated. The  dip  will  be 
sharper  and,  therefore,  the 
frequency  measurement  will 
be  a  bit  more  accurate. 

Many  times  you  can  get  a 
better  tuning  indication  that 
is  free  from  the  gdo's  inter- 
nal spurious  response  by  us- 
ing the  setup  shown  in  Fig.  2. 
An  external  instrument  tells 
you  when  the  gdo  and  the 
tank  are  tuned  to  each  other. 


COIL  TABLE 

Tuning 

Imluctanoe 

Wire  Size 

Number 

Center 

Scramble 

Rang«** 

Awg# 

ot  Turns 

Tap 

Wind 

244-300  KHz 

6.3  mH 

32 

Lots- 

Yes 

Yes 

344-530  kHz 

2.44  mH 

32 

Lots* 

Yes 

Yes 

508-900  kHz 

32 

Lots* 

Yes 

Yes 

640-1200  kHz 

750  ^H 

32 

Lots* 

Yes 

Yes 

965-1750  kHz 

318jjH 

32 

Lois* 

Yes 

Yes 

1 1-2.6  MHz 

322  hH 

32 

Full  form 

Yes 

Single  layer 

1.7-5  MHz 

115hH 

26 

Full  form 

No 

Single  layer 

2B-7J  MHz 

39  mH 

26 

37 

No 

Single  layer 

4.4-12  MHz 

18  ^H 

22 

26 

No 

Single  layer 

10-26  MHz 

79 

8 

No 

Single  layer 

26-70  MHz 

22 

11 

No 

Single  layer 

80-205  MHz 

Bra: 

z^nc 

\  rod 

Hairpin  loop 

) 

*  As  a  starling  point  for  the  low-frequency  coils,  wind  one  with  100  turns  with  center  tap  and 
tack  It  together  Then  measure  Ihe  frequency  and  go  from  there.  Twice  the  number  of  turns 
wifl  give  atx>ut  four  times  the  rnductance  and  about  one  half  the  frequency, 

Tfie  26'70'MHz  coil  is  wound  on  a  % "  diameter  tofm.  It  is  next  to  the  200^I^Hz  hairpin  loop 
in  Photo  B. 

*  ■  A  %  **  wide  coppef  strap  about  Vz  *  long  formed  into  a  loop  will  get  the  oscillator  up  to  250 
MHjI,  but  the  oscillator  may  drop  out  around  its  low  end.  100  MHz. 

Inductance  measurements  are  not  available  on  some  coils. 


A  high-impedance  voltmeter 
or  an  oscilloscope  work 
well.  The  capacitance  they 
add  can  usuaily  be  compen- 
sated tor  once  you  have  the 
ball-park  measurement. 

A  germanium  diode  and  a 
tow-range  voltmeter  or  mA 
meter  can  come  close  to  du- 
plicating actual  circuit  con- 
ditions and  give  very  good 
results.  Again,  the  tank  and 
the  dipper  may  be  separated 
by  a  moderate  distance  and 
still  grve  easy-tcHsee,  sharp, 
tuning  peaks.  A  1N34A  or 
1N82  works  well  up  to  200 
MHz  and  above.  A  0-1 -m A 
meter  or  your  voltmeter's 
tower  range  serves  as  the 
diode  load  and  the  in- 
dicator. I  would  shy  away 
from  digital  meters  because 
the  time  they  take  to  sample 
and  give  a  change  in  the 
readout  could  let  you  tune 
past  the  peak,  unless  you 
tune  very  slowly.  Addition- 
ally, due  to  their  high-input 
impedance,  they  would  need 
about  a  lO^OOOOhm  resistor 
shunted  across  the  input  ter- 
minals to  provide  a  more  or 
less  proper  load  for  the 
diode. 

You  can  use  a  3-5-turn  air- 
wound  link  near  or  over  the 
cold  end  of  coils  that  don't 
have  a  built-in  tap  or  link. 

Even  if  you  don't  have  an 
older  instrument  waiting  for 
a  new  set  of  coils,  you  can 
use  these  techniques  with 
the  more  modern  models  for 
easier,  faster  tweaking.! 
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EGBERT  114- 
RTTY-CW-XFER 

for  the  Apple  U,  II+.  He 

Transmits  Receive  with  Software  Only 

NO  TU  REQUIRED 

The  Egbert  J[+  has  RTTY/CW/XFER 
on  the  same  disk?  and  features:  split 
screen  operation,  type  ahead  buffer,  se- 
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LB-VHF-UHF  Repeaters 


Hi  Pro 


TRANSMITTER  AND  RECEIVER       now  used  in  all  hi  pro  repeaters 


ASSEMBLED 
SMALL  SZE 


ASK  ABOUT  OUR  NEW  COMPUTER 
CONTROL  SYSTEM,  AND  MICROCONTROL 
AUTO  PATCH.  AND  REPEATER  KiTS, 
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SYNTHESIZED 

SIGNAL  QENERATOR 


MADE  m 
USA 


MODEL 

S4j-tOOF 

1429.95 

d«<iMr«d 


•  Covers  100  M Hi  to  199  999  MH?  in  1  kHz  steps  with 
thumtrwheel  dial  •  Accuracy  +/-  1  part  per  10  mil- 
lion at  all  fre<7u&ncies  •  Inleirial  FM  adfuslable  from 
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tor *  Can  Of  wrile  for  details  <  PtKine  m  your  order  for 
ta$t  CQD  shipmeni. 

VANGUARD  LABS 

196-23  Jamaica  Ave.,  Hotlis,  NY  11423 
Phone   (718)  46B272Q   Mon.^Ttiur^. 


NEMAL  ELECTRONICS 

COAXIAL  CABLE  SALE 


POLV^HYLENE  Ol£L£CTIUG 

RG59ftJ  mt*  *p€cg6%  shield ^..___ _„14^. 

RG213  norKOntammatinig9Qi%  sinetld  mtl  S{>ec  3^crtL 
ftG  J  74JU  mi  I  spec  96  %  sh  leld  1 0t/f  t 

RG  t  tU  96%  shield.  ?S-ohm  m**  spec  25</fr 

RGau  96%  stiield,  mU  spec.      $29.95^100  11.  or  3l*flt. 
flOeA/u  double  shield.  75'Ohm       . .  25c/U, 

RGSBAU  stranded  rnii  spec  I2t/IL 

!^G5d mil  sp^c  96'.*  Shield  lle^tt 


LOW  LOSS  FOAM  OIELECTRIC 

f»G8X 95 %  Shield                          S 1 4,33 1 00  ft. 
R659rtJ  70%  copper  hsaid         . 

HGau  flO%  Shield      ... 
RG56U  m%  sfiteld 

RGssugsK'^j  shield,.    


i  I  p-l^r'J-^-ra 


RG5Bb  100%  toil  Shield,  TV  type 
RG8U  97%  shield  1 1  ga  ^equ»v  BeJden  8214] 
Heavy  Out  y  Rolor  Cable  2-1 6  ga.  &  IB  ga 
Rot  Of  Cable  8-con  2  18  ga,  6-22  ga. 


Of  irertt. 

. 9citl. 

.    19c/lt 

07e/ft. 

lOftfft. 

10«rtt, 

3ttiff. 

36e/fL 

I9c/ft. 


RGBU20h    I^L'259ea.end  S4.95 

RG214U  (ibi  silver  shield.  50  ohm  £1 .55/ri. 
QELOEN  Coax  rrt  100  ft  r^SlS 

HGsau  if^lOl  $11j9S 

Grounding  strap.  h«avy  duty  tubular  brild 
3f16  in.  tinned  copper  tOc/fL 

3;s  in.  linned  copper  30c;tt 


CONNECTORS  MADE  IN  USA 

Am pne rtO l  Pi  259  T9« 

PL25«  Teflor\^lvef St. 59 

PL  ^59  pu  st»  on  adapl^f  s hen  1 0'  i  a.  89 

P  L  259  A  SO  2  39  1 0^S5J9 

Doubte  MafeCcinnectoi  ST. 79 

f^L'25B  Double  Fernate  ConrrectOf 9ee 

It!  parch  cord  w/RCA  type  plugs  each  end  3/Sl.(M) 

Reducer  UG  175  on  76  10/S199 

UG  255  f PL  259  to  BhtCl  S2.9S 

£lbD*iM539l  St.  79 

F59 A  1  r V  I  ypei  ?  0i%2- 1 S 

U  G  2 1 D/U  Am  phen  ot  T  ^ p«  N  M^  l#  tor  RGa  %Z.OQ 

BNCUGsaCU  male  S1.2S 

3/16  JfiCh  Mike  Pluq  for  Collins  etc  t1.2S 

UG2?3  BNC  to  PL-259  S300 

FREE  CATALOG 

COO  add  S2,00— FLA.  Res.  add  5%  Sales  Tax 

Orders  under  S30  00  add  S2  00 


Conneclof^— shjppin9  10%  add  I,  S3.00  mifiimurn 
Cable-- Shipping  $3.00  per  tOO  ft 
12240  NE  14th  Ave.,  Dept,    73  ,  No.  Miami,  FU  33161     Call  (305)  893^3024 


if 


When  You  Buy,  Say  73 


fi 
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ARTER  *N'  BUY 


ind^viduai  (noncommerciaU »»****....,...,*.***....  2S€  per  word 

Commercial _ _  .  60*  per  word 

Pfepeyment  by  check  or  money  order  is  required  with  yojr  ad.  Np  d Recounts  or 
oom missions  are  available.  Please  make  your  payment  lo  73.  R^tes  for  multiple 
In^ertior^s  are  available  ori  request, 

Advffirtiatng  mu$l  pertain  10  ameteur  radio  produjcts  Of  services-  No  sp«ci«i 
laytHJt$  m  positions  are  possible-  All  advertising  copy  must  be  submitted 
typewrtitefi  (double-spaced)  ar>d  must  include  tull  name  and  address.  Copy 
limited  to  fOO  v^ords,  maximum,  Cour\I  Of\ly  «ords  in  text.  Address,  free. 

73  cannot  verify  advertising  claims  and  cannot  be  held  responsible  for  c^ims 
nmde  by  the  adveflJaer  Liability  wIM  be  limited  to  making  any  necessary  correc- 
tions In  the  next  available  i$sue. 

Copy  must  be  received  In  Peterborough  by  the  Sth  of  the  second  m(>nth 
precedirvg  the  covef  date. 

M^aKe  checks  payable  to  73  Magazine  and  send  to:  Ro&s  Kenyon,  Advertialng 
Depart ment,  73  Magazine.  80  Pine  Slreei,  Peterborough  NH  05456. 


MOBILE  IQNITION  SHIELDING.  Free  litera- 
lure,  istes  Engineering.  930  Marine  Drive, 
P0«1  Angeles  WA  9B3^  BNB006 

NEW  HAiiSWL  SOCIETY  for  umty  of 
ttiought  &  learnir^g.  Dpen  to  all  Many  top- 
ics, awards,  free  ad  space  in  periodical, 
society  ftei,  museum  participation.  Shack 
pics  &  QSLs  welcome.  Writers  needed. 
SASE  for  into  to  RCSW.  32  Applegate, 
Beflnington  VT  052Q1.  BNB197 

HAM  RADIO  REPAIR,  lube  throi^  solid 
state,  Robert  Hall  Electfontcs,  PO  Box 
e;363,  San  Franc Esco  CA  34128:  (4D8)-729- 
3200  BNB219 

QSLS  to  order.  Variety  oi  styles,  coksrs. 
catd  stock.  W4BPD  OSts,  PO  Drawer  DX. 
Dor{k»a  SC  2&03^,  BN&2&0 

TWf  Drei^S  MAGAZiNB.  Up-to^aie,  in- 
formative. Interesting.  Compiled  and  edit- 
ed by  G  us  Browning  W4BPD,  DXCC  Honor 
Floli  OertlflGlte  #4.  Send  for  fwe^  san^ple 
and  subset ^pilon  infofmation  today.  PO 
Drawef  DX.  Cordova  SC  23039.  BNB26i 

COCO  OWNERS— Free  software  and  hard- 
ware brochure.  CoCoNuts,  POB  9866,  San 
Jo«e  CA  &Sl57'ded6.  BNB265 

CASH  RAID  tOf  traffit^speed  radar  equips 
msnt,  Wirjte  or  call:  Bi^m  R.  Esterman.  PO 
Box  ai41,  NorthField  IL  60093;  P12^ 
251^901.  BNB271 

KtMWOQD  430 S  owners  only!  Stop  Scan— 


when  the  squelch  breaks,  the  scan  stops! 
AdjJstebEe  resume  scan  delay.  No  modiri- 
cations*  Kit  S25,  assembled  $35,  JABCO, 
Rl  Box  386.  Alejtandria  IN  40001 » &NE27S 

COPY  SATELLTTE  PHOTOQRAPHS.  weath^ 
er  maps,  and  press  on  our  military-surplus 
facsimile  recorders.  Hecoj'dera  are  a  olid- 
state,  dual -speed,  and  fully  automatic. 
Catalog  available.  Atlantic  Sales,  373C 
Nauiilus  Ave..  B^ooWyn  NY  n2Z4:  (IlSh 
372^0349.  BNB2da 

fSfSS  SUPER  SAVINGS  on  electronic 
part^p  components,  supplleB,  and  comput- 
er accessories.  Free  40- page  catalog  for 
SASE,  Get  on  our  malting  iiat.  BCD  Elec^ 
tro,  PO  Sox  e30tl9.  Ricliafdson  TX  75063; 
{2l4>^0-11Da,  SNB289 

ATLAS  3S0XL  OWNERS  GROUP.  Free 
newsletter.  Send  QSL  with  rig  sin  and 
SASE.  Know  people  who  repair  them?  En- 
formal  ion  to  share?  Questions?  Ro<4 
r45NM.  eox  216SA.  Santa  Fe  NM  $7501. 
BNB291 

RNO  OliT  what  else  you  can  hear  on  your 
general^coverage  transceiver  or  receiver. 
Join  a  shortwave  radio  listening  club. 
Complete  information  on  mafor  North 
American  clubs  and  sample  rtewsietier. 
StOO.  Association  of  North  American 
Radio  Ctubs.  15O0  Bunbury  Dfive,  Whittl^r 
CA90eOl.  BNB31d 

FULL-FEATURED  flTTY/ASCII/CW  soft- 
ware package  for  TBS-BO  Model  111/4,  Write 


fot  free  rrffonrrat^on  package    DTIfton  J 
Turner  WB5KCQ,  6319  Boeuf  Trace,  Alex- 
andria LA  71301.  8NB319 

CX7  REPAIRS.  Mark  Mandelkern.  3315 
Derby  St.,  Berkeley  CA  94705;  (41&>- 
M&a2lO.  BNB320 

DX  AOVENTURE  on  hAorttsen^t  onty  tSSQt 
wMk.  Details:  Chod  Harris  VP2MU  Box 
4681-7,  Santa  Rosa  CA  95402.  6NB321 

WANTED:  old  tubes,  speakers,  amplifiers, 
by  W^tem  Beciric.  RCA,  Cufniingbam, 
D«  Forest.  Mcintosh,  Mafar^Lf,  Quad. 
Aftec,  JBU  TaniYoy.  Maury,  11122  AtwelV, 
Houston  TX  77096;  (713J-72S-4343. 
BNB323 

tMHA— International  Missfon  Radio  Asso- 
efalion,  Forty  counties,  800  membefs^ 
Assists  missionaries  with  equipment 
loaned,  weekday  net.  14.2dO  MK^  2:00- 
3.O0  pm  Eastern.  Brother  Bernard  Frey,  1 
Pryer  Manor  Road,  Larchmoni  NY  10S38. 
BNB326 

FREE:  100  QSLs  with  Nrst  order  Samples 
50c,  Gazetio  Press,  m.  4  Box  4148,  LaPlata 
MD  20646.  BNB327 

ELECTRON  TUBES:  receiving,  transmit^ 
ting,  microwave.  .  .alJ  types  available. 
Large  inventory  means  next-day  shipment 
In  most  cases.  Daily  Electronics,  PO  Bex 
5029,  Compton  CA  90224^  (213]-774-12SSl 
BNfi330 

WANTED;  radios,  tubes  pre- 1039  for  my 
collection.  Howard  Stone.  HCR-3,  Boic 
416,  Deer  Rfver  MN  56630.  BNB332 

SO-METER  MOBILE.  Fisher  TS-25  with  siji 
volt  alter nalo^.  Offers  KB4EYY,  216  Lon 
don  Ortve,  Kissimmae  FL  32741.  BNB333 

CODE-PRACTICE  PROGRAMS  diskette 
for  IBM  pa  PC^lr.  St 000  ppd.  Andrew 
Modta/73m3EGH,  5  Derby  Place.  New- 
town PA  18S40.  BNB334 

HAU  TRADER  YlLiOW  SHEETS,  in  our 

24th  year  Buy.  swap,  sen  ham  radio  gear. 
Published  iwice  a  month.  Ada  Quickly  cir- 
culate-no  long  wait  for  results.  SASE  for 
sampfe  copy,  S1O.0O  for  one  year  (24  is- 
sues). PO  6ox  356.  Wheaton  IL  60180. 
BNB335 

OSL  CARO5-50  fof  ^.00  and  100  lor 
£6,00,  postpaid.  Kenneth  Hand  WB2EUF, 
PO  Box  708,  East  Hampton  NY  11937. 
BNB336 


COMIiODORE  Authorized  Service  Center. 
24-hr.  sen^jce.  WA2AJQ,  303  S  Vermont 
Ave.,  Royal  Oak  Ml  48067:  (31 3)399  3990. 
BNB337 

START  COPYING  CW  THE  EASY  WAY! 

Learn  to  copy  code  like  the  pros^  Gam  on- 
the-air  confidence  quickly!  Easy-to-leam 
wofd-recoginition  system  for  the  ham  who 
already  knows  the  code.  T4'day  money- 
back  guaraniee.  Order  the  QSO-Tralner™ 
Code  Course.  Send  $14.96  4-  S2.00  ship- 
ping and  handling  {IN  residents  add  SO.BS^ 
to  AVC  tnnovsiions.  Inc..  Dept  7C,  PO  Box 
^M9l  Indianapolis  IN  46220.  BNB33a 

REPLACE  RUSTED  ANTENNA  BOLTS 
with  stainless  steel  Small  quantities,  free 
catalog.  Elwick,  Dept  54B,  230  Woods 
tane.  Somerdale  NJ  08033.  8  N  9330 

C64,  Vta20.  TI-9974A,  TS^IOOO.  TS-2068 
software.  Free  Catalog,  Turn  your  pro- 
grams into  Profit!.  WD0GIY,  Steve's  Soft- 
ware SourcOj  9922  Harwich,  Crest  wood 
MO  e3l2&23ia.  BNB340 

DfOlTAL  AUTOMATIC  DISPLAYS  for  FT- 
101s.  TS-SSOs,  Collins.  Swan,  and  all  otiv 
e*s.  Sijt^  *  digits  in  a  5"  wide  by  1  Vi '  high 
and  9*  deep  metai  cabinet  Send  $1.00  for 
information.  Grand  Systems.  Dept.  A,  PO 
Box  3377,  Sislne  WA  96230.  Canadians 
VE7La   BNB341 

COMPUTERIZE  YOUR  tC-720.  Keyboard 
frequency  entry,  64  memories,  scanning 
(frequency,  memory,  and  mode),  and  many 
more  features'  Requires  no  IriiterfaGe,  just 
cable— 'directions  Included.  For  Commo- 
dore  64.  Cassette  $14  J  5,  disk  $16.75,  ppd 
Cables  also  available.  David  Oliver 
W90DK.  Rt.  a,  Box  75A,  Shevlin  MN  56676 
BN&342 

RETAIL  STORE  being  liquidated  by  mail 
auction.  Parts,  tools,  test  equipment,  ham 
supplies,  SASE  to  ESI,  Box  328.  Mesa  AZ 
85201.  BNa343 

PRACTICAL  APPLICATIONS  MATH  EM  AT- 
ICS  SYSTEM  on  disk  for  C-64.  Will  calcu- 
late  geometric  shapes^  linear  regression, 
iinear  interpolation,  and  base  change.  A 
must  for  calculating  mechanical  aspects 
of  tower  and  antenna  construction. 
$29. 9S.  Mi icrof  nergy  Systems.  PO  Box 
5291,  Hifth  Point  NC  27262.  (9t9^88S^l43l 
BNB344 

SALE]  ICOM  730  HP  XCVR.  very  minL 
fU3ARS.  (2l5>-67fi-3647.  BNB345 


ATTENTION   TIMEXj  SINCI-AIR  UAERS 

tAotma  CaOm  Tr«n«lakif  now  tv»\\Mb\e  for  m*  T520Se  tmi  TS'iJSOO/TSiWQf 
IXil  Cod*  iHC*i!M«d  ItwDU^  cciniputflri  -|*i"  \tcM  it  ktoINhI  i*tfO*li  ttli  TV 
■CFMH  ■  no  liXtftJi  HAftD^AHe  fHQiftfiED  PtOQtim  elBO  QMfit^aiQi  ttxH 
tram  Mybaartl  *filp**B  On  £:jiftiiie  taps 


t$20U  VERSmt 

■}J^«l^l^._ij-|| 


'<^i*- 


tns*  $li1B(»illl  W5IM 


a  MB 


THOMtOf^  SOFTWARE 

P,0.  Box  1340 

LDinbird,  IL  tCii48 


"MULTI-BAND  SLOPERS' 

*LSO.etPOL  t%  i  t.lM[ttP-SftlC£  AH  T  EwHtAS 
Oiilflindhng  p«ri0rmKn€o  ar  A^tNN  BntNTHiit   ie  wu^ihiiuwiLi         Uovton* 

kMi  3WH-Cd*i  Ittoti-  3hw  [J'Cwor  ■  Cot«<(iliCt  -  F  UL LV  A SS_EM SL ^D^ 
Id  VPLir  spQclllad  cunilef  IfaqiMncyflnchlMHid  *  ^*ivTq  iniltll  •-  vViff 
loi^   £irafiEv  -  C4)nipielt   Lnil^uBltani "  Tuu' 0«Flan«J  ct^'c^  ictiBelfal 

4  UAHt}  SLOPtfl 

]        *p  »* 


160.10  4aw 


6a  II  >ang 
60  h     » 
*0  II     " 
TQIt  lefiQ 


imUmtmn§»  hiff*r  ^  10.40  ?0,  iSWitMhcMJl  lunw) 


S  4IHKI 

J   71    f 


W9 1 NN    ANTENNAS  1^2 3S<  3414 

SOX  393  S      Ml  PdO^PECf.  IL«005fa 
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7  MILLION  TUBES 

FREE  CATALOG 

inckudas  all  Current.  Qbiuleie,  An- 
lique.  HirO  To  Find  Receiving. 
Broddcast.  Inoustrral  RadtoTTV 
types  LOWEST  PftlCfS.  Mdjof 
Bf^ids.  In  SWCk 
UNfTY  Eiicuonics  Oepl.  5 
P.O.  iox  Z13,  Elizibelh.  HJ    0720& 


WUULfSS  REMOTt  COHTROi  tXTENSION  SYSTEM 


KTeaiUVJK 


Control  your  TVRO.  VCR,  or  CABLE 
TV  from  Any  Room! 

Worlds  on  rnost  infrared  conrroHed  devices. 
Imrrwdiate  Shipping  —  Wholesale  &  RetcH 

SATELLITE     B08493-2291 

MERRIMAC,  n^BBA^ 

WJ  53SG1  dHMi  ^^  ^4PP 


TO  ORDER 
fl.  INFO 


WniGHTAPES:  tSrnce  1976}  Unconditionally  guar 
anieed  Mors^  Code  Practice  on  60  mm.  cassette 
tapes,  fiegl nners  2'tapo  set  5  WPM  37  90.  Also  3, 4. 
5.  5  8,  10.  9-11,  13-14.  14.  16  20  22.  24-2B  WPM 
Specify  Plain  language  or  Code  Groups.Also  plain 
lang.  only  30  35,  35^,  45^.  FCC  type  tests  S6. 
IMS.  !1-t7.  13-14,  20-24  Call  signs:  12.15.  20-24, 
Nos  5-22, 13- tB.  lB-24  Check  MC  Visa  W  95  ea. 
PPD  1st  Class  USA,  Mex-p  Can.  (Efsewhere  add  t? 
per  tape)        Instant  Service 

PH:  517^484  9794  WRIGHT  APES 

235  E.  J^c^kson  A'3,  LarJSing.  Ml  43906 


LIFEniiE 
WARRANTY 


Quality  Microwave  TV  Ametinas 


Multi-Channel  1 .9  lo  2.7  GHf 

40dB  Gain  Tru#  Parstjolic  S^  Inc^  Disli 

Cornpl>«te  Syittm  (8495  (ShipfMngmct  } 

mtlllf^'Tecti  Electronics 

r.O.  BOR  34772  *  mosniK,  A2  85067 
[002  \  047-7700     I33.DD  Credil  all  phim^!  i;<r  1 1  its!! 
MailirEard  «  Visj  •  £DD  £ 


QPECIAL  EVENTS 


lMing§  (fi  this  oo/omn  are  provided  tree  of 
etmrgs  on  a  sf^ace^v&tfabie  basis.  The  foi- 
iowmg  intprmatton  sl^auid  be  iftciuded  in 
&¥&fy  sfifwuficsmefif:  sf>o/fsor,  event,  date. 
Uma,  f>tst<m,  city^  state,  admission  ct^arge  fit 
anyl,  features,  taikm  tfequeficias,  and  /^e 
name  of  whom  to  oontact  for  turthm  informa- 
^OfL  AiffKHtrnxmetrts  mu&t  de  tecetved  dy 
73  MaQaztne  try  the  fifst  of  the  months  two 
monies  pnor  to  ffte  mofttft  in  whfcf^  itm  &/&tl 
takes  piace  Matt  to  Editofi^t  (}tticea,  73  Mag- 
a^ire,  Pihe  St.,  Petertiorough  NH  034S& 

HELEN  KELLER  ARTS  F^ESTIVAL 
JUN  29 

The  Muscle  Stioals  Amateijr  RwJkj  Club 
(W4JNa)  wtU  be  active  from  1600  LJTC  to 
2300  UTC,  June  29,  A9B5,  fnxn  ihe  Helen 
KeU«r  Arts  Fes^tival  irt  Tuscum&ia  AL  For 
a  speciat-ev^nt  oertificate.  send  a  large 
SASE  to  PO  Box  2745,  Musct©  Shoals  AL 
36662  2745.  There  wlH  be  phone  and  CW 
operation  on  the  80-,  40-,  and  20-meter 
General  JKands.  for  further  information, 
CIMltaci  Dyef  N.  Rug|}l«3  KA4JVyD,  116  Kt- 
SH^f  f  i^d  AL  3S660. 

BRESSLER  PA 

JUL  4 

The  Harrleburg  RAC  wHi  sponsor  its  an^ 
nuaJ  Fkecracker  Hamfesi  on  JuJy  4,  198&, 
al  the  Bressler  Fife  Company  picnic 
grounds,  near  Ex II  1  of  (283  at  Route  44 1; 
follow  the  Signs  to  Btessler  Thfe€  n^otels 
and  several  restaurants  are  located  at  this 
exit.  Admission  Is  $3.00.  with  XYLs  arKi 
Kids  free.  There  is  no  charge  for  taligating. 
VE  exams  will  be  Qlven.  There  la  parking 
for  1000  cars.  For  more  information  oMor 
table  re&ervalions,  contact  D»^e  KC3MG, 
t31  Livingston  Stfecl,  Swatara  PA  17113, 
C717)-93M957, 

FORT  LARAMIE  WY 
JUL  4-5 

The  High  Plains  AflC  will  operate 
K7YPT  from  OOOQ  UTC  on  July  4.  1985. 
Ih rough  OQOO  LTTC  on  July  S.  1965.  a]  his- 
tofic  Fon  Laramie  Ffe^ueftcies  virili  t>e' 
phone— 3.850,  7.250,  14.300,  2i  360.  and 
2S.550.  CW— 50  kHz  up  fjom  m^  lower 
band  e<^ge  For  a  QSL.  send  a  business^ 
slie  SASE  to  K7YPT,  PO  Box  T,  Torrington 
WV  32240, 


USS  HAUTiLUS 
JUL  4^ 

The  HMutiius  come*  home!  The  wofW's 
first  nuclear  submarine,  the  USS  Nautiius 
(SSN  571).  IS  returning  lo  the  Submarine 
Base  In  New  London  CT,  where  It  will  be 
put  on  permanent  public  display  while  re- 
malning  con^miasioned.  The  Submarine 
Base  station.  K1SSN,  will  t>e  opeifated  as 
a  speciainevent  station  on  July  4,  5,  and  6. 
19BS,  (o  honor  the  Nmutfius'  return  or^  July 
5.  (Wembers  frorn  the  K1SSN  Ctub  Sialion, 
Tfi'City  ARC,  RASON,  and  SCRAMS  will 
operate  KISSN  from  1400  UTC  to  OlOO 
UTC  on  each  of  the  three  days.  Look  for 
KlSSN  in  the  lowet  20  k Hi  of  the  80-10- 
metei  Genera]H:lasB  bands,  pnone  and 
CW.  arvd  the  cenier  of  the  Noi-ice  bands. 
QSL  via  TriC^ty  ARC  PO  Boat  686.  Gfoton 
CT  06340,  For  furthor  inJormation.  please 
contact  Bed  Darge*  KAiBB.  8  Willow 
Lane,  East  Lyme  CT  06333;  (203)'?3a^0l6 
or  f203j-446-7325  {tJUSiness). 

RAPID  CITY  SD 
JUL  5-7 

Tlia  Black  Hills  ARC  will  celebrate  its 


50th  anniversary  by  spofi sowing  the  1985 
AflRL  Dakota  Division  Conventioii  on  July 
5-7, 1965.  at  Howard  Johnson's.  ExJt  59  oH 
f-ClO.  Rapid  City  SO.  Features  include  ex- 
hibits, a  flea  market  (tree  t ablest  fomms^ 
and  alternate  activities  lor  the  whole  iam* 
ily.  Pre-regi  St  ration  and  a  Saturday-night 
bar^quet  ticket  is  S  13,00,  Pre-regi^tratiDh 
i&  $G;50  ipre-regjstratiofi  decline  is  June 
10).  Ragistration  aftef  June  10  is  S7.50-  Ad- 
ditional banquet  tickets  me  S 12-60.  Sun^ 
day  buffet  tfckets  are  S6:75  {13^75  for 
children  12  and  under),  Tatk-ln  on  .16/. 76 
and  .34/.94.  For  further  jnforniallon,  tune 
In  the  SD  Evening  Net  13870)  or  call  {605 j 
737-5243  Of  (e05)-34  3*791-  For  pne^regSs- 
Iration  (make  ctiecks  payabFe  to  Btack 
Hills  ARC),  write  to  Gene  F.  Batser  KX6U, 
713  Bfame  Avenue,  Rapid  City  SO  5770f. 
In^iicate  if  you  desire  infofmatior^  on  mo- 
tela  or  campgrounds. 

ATLAIVTA  GA 
6-7 


(^ 


Ihe  Atlanta  Radid  Ctub,  Iru^.,  will  spoiv 
sof  me  Atlanta  Ham f estiva!/ A RRL  Con- 
vention in  the  Georgia  State  Wortd 
Congress  Center  on  July  6  ar>d  7^  1965. 
Everything  will  be  indoors  this  year^  with 
much  improved  facilities  and  access.  For 
furthef  information,  contact  Sill  Schmidt 
KF4CO.  Secretary  and  Hamf estiva)  C4i air- 
man, fift  Devon  wood  Drive,  Atlanta  GA 
30328. 

TOM  SAWYER  DAYS 
JUL  6-7 

The  Hannibal  Amateur  Radio  Club,  Inc., 
will  operate  a  speciainevent  station  from 
the  National  Tom  Sawyer  Days  celebra^ 
t^on,  on  Saturday  and  Sunday.  JuFy  6  ana 
1.  1985.  fJom  1500-2100  UTC  both  days. 
Frequencies  will  t»e:  7^45,  14,290.  2l,400< 
and  2B770  phone  and  7.125  and  21.125 
CW,  To  receive  a  certificate,  send  a  large 
(€  X  10)  SASE  and  your  personal  QSL  card 
confirming  the  contact  to  Hannibal  Ama- 
teur Radio  Club.  Inc.,  WtKEM.  2106  Or^ 
chard  Avenue,  Hannibal  MO  63401.  Fof 
funiTer  information,  please  contact  Bob 
Blacklef,  2)0  N.  fith.  Hannibal  MO  63401; 
(3l4>-221-3723, 

KINGSTON  PA 
JUL  7 

The  Murgas  ARC  (K3YTL|  will  sponsor 
the  annual  Wilkes-Barre  Hamfest  on  Sun- 
day. July  7.  1965.  rain  or  sihine,  beginning 
at  S:00  am.  at  the  I09th  F.  A.  Artnoty, 
Market  Street  Kingston  PA  ^across  the 
river  from  Wilkes-Barfe).  Admission  Is 
S3. 00  and  women  and  children  under  18 
are  tree  Tail^atinQ  spaces  are  S2.00 
each  Tables  and  commefcial  power  will 
be  available.  Setup  ^e^ins  at  6:00  am. 
Talk-in  on  146^01  f. 6 1  and  .52  simplex.  Fo« 
further  information,  contact  the  Hamfest 
Committee.  PO  Bo^t  1094,  Wilkes  Bar  re 
PA  18703;  (717)  306  6863. 

NATIONAL  CHERRY  FESTIVAL 
JUL  7-13 

Jha  Cherry  land  ARC  will  of»erate  spe- 
cial-event station  KABOVH  to  commemo- 
rate the  r^ational  Cherry  Festival  In 
Tfavefse  Clly  Ml.  Daily  operation  is  sched- 
uled from  0100  UTC  July  7,  1965,  through 
0200  UTC  July  13,  1985,  and  will  be  In  the 
center  portion  of  the  10-  through  80-meter 
General  ptione  and  CW  bands,  and  the 
Novicfl  bands.  Send  a  large  SASE  with 
your  QSL  addressed  to  Ed  Ifwin  KA6QVH, 


346  PeninsuEa  Trail,  Travorfte  CTty  Ml 
^9684,  for  an  attractive  National  Ch«rry 
Festival  certificate, 

DOUGLAS  WY 
JUL  12-14 

The  Gfeat  Rains  Repealer  Association 
and  lt>«  NiQh  Plains  Amateur  Radio  Club 
will  joinilv  sp>onsor  the  1965  Wyoming 
Manifest ,  to  be  held  ai  the  Wyoming  State 
Fairgrounds  in  Douolas,  Wyoming,  on  July 
12-14,  1985.  Items  of  Interest  Include  dis- 
tributor displays,  Indoor  flea  market  (ta- 
bles available),  license  exams,  seminars, 
auction,  banquet,  breakfast,  and  much 
more!  There  will  be  ample  RV  packing  with 
or  wittKHJt  full  hookups  plenty  of  motels). 
For  full  infomiation  or  advanced  registra- 
tion, please  send  an  SASE  to  Doug  Des- 
Enfants  WATW^tQ,  North  Star  Route, 
Torrington  WY  82240. 


DUTCHESS  COUNTY  NY 
JU113 


\^ 


TT^  Mount  Beacon  Hamfest  wilt  tM9^  held 
on  July  13. 198S,  from  8:00  am  to  3fl0  pm, 
at  the  Arlington  Senior  High  School, 
Poughkeepsie/La^  range,  Dutchesa 
County  NY.  Admission  Is  $2,00  and  XYLs 
and  kids  are  free.  Taligaiing  spaces  are 
S3.00  and  tai>les  are  S4.00  (both  include 
one  free  admission}.  The  auction  will  take 
place  at  2:00  pm.  F^ee  parking  and  food 
will  be  available.  Taik-in  on  148.37A97  and 
146.52.  For  more  Information,  contact 
Julius  Jones  W2IHY,  RR2,  Vanessa  Lane, 
Staatsburg  NY  125B0;  (9l4}-889'4933,  or 
Steve  Quigley  K02AK,  Straub  Drive,  Pleas- 
ant Valley  NY  12569,  (914>^35-e539. 

OAK  CREEK  Wl 
JUL  13 

Ttl«  South  Milwaukee  ARC  will  hold  Its 
annual  swapfesi  on  Saturday,  July  13, 
19B5,  from  7:00  am  to 4:00  pm.  at  American 
Legion  Post  *434,  9327  South  Shephard 


Avenue.  Oak  Creek  Wl.  Admission  Is 
S3^00,  which  tr>cludes  a  "happy  time"  with 
free  t>everages.  Parking,  a  picnic  area,  hoi 
and  cold  sandwiches,  and  free  overnight 
camping  will  be  available.  Talk-In  on 
146.94.  For  a  map  and  more  Information, 
write  to  the  South  Milwaukee  ARC,  PO 
Box  102.  South  Milwaukee  Wl  53T72-01IK- 

£AU  CLAIRE  Wl 

JUL  13 

The  Eau  Claire  Amateur  Radio  Club  will 
hold  Its  annual  tiamfest  on  Saturday,  July 
13,  1985,  from  8:00  am  to  4:00  pm.  at  the 
4-H  building  in  Eau  Claire  Wl.  Tickets  are 
SZOO  In  advance  and  $300  at  door.  F*ee 
tables  and  coffee  wilt  be  avaiial>le.  Talk- in 
on  .3V.91  and  .52  simpler.  For  rntormation 
Of  tickets,  send  an  5AS£  to  Gene  Liet«rg 
KA9DWH,  2640  Salum  Ave.,  Eau  Claire  W) 
54703, 

SHEBOYGAN  Wl 

JUL  13 

The  Sheboygan  County  ARC  will  spon- 
sor the  sixth  annual  Lakeshore  Swap fa«t 
and  Brat  Fry  on  July  13,  1965,  from  10:00 
am  to  4;00  pm,  at  the  Wilson  Town  Hall, 
south  of  Sheboygan  Wl.  Admission  Is 
$2.50  in  advance  and  S3,00  at  the  door. 
Children  under  12  (with  family)  are  free 
Ta&lea  are  free.  Camping  Is  available  at 
Terry  Andre  Stale  Park.  Food  will  be 
served.  Talk-in  on  .66/.0e  and  32*  For  more 
information,  contact  KR9S,  6400  Haw- 
thorn  Road.  Sheboygan  Wl  53081;  {AUy 
457-3366  aftef  5i00  pm  CDT. 

MAPLE  RIDGE  6C 
JUL  l3-f4 

Hw  Maple  Ridge  Amateur  Radio  Club 
will  sponsor  the  Maple  Ridge  HamfesI  on 
July  13  and  14,  1985,  at  St.  Patrick's  Can- 
ter, 22589  121st  Ave,,  Waple  Ridge,  BC.  Ad- 
mission for  hams  Is  $5.00,  for  non-hams 
^00.  Food,  $wap  and  shop,  commercial 


Free  Antenna  Accessories  Catalog 


% 


i  Coaxial  Antenna  Relays 

Remolely  select  up  to  9  antennas 
from  your  transmitler.  using  only  one 
coaxial  cable  Environmentalfzed.  high 
power  and  low  loss. 


WSAU  and  WSDU  Baluns^ 

Our  baluns.  center  insulators  and  it^- 
sutators  have  been  preferred  for  20 
years  by  Hams,  iodustrv.  and  tfie  armed 
fofces.  Protect  against  TV!  and  tighlmng 
1  8-200  MHz. 


4  W2VS  Antenna  Traps 

Add  these  traps  to  your  dfpote  and 
gel  low  SWR  on  2  to  6  bands,  depen- 
ding on  how  many  you  add  Antenna 
wire  and  custom  kits  also  ^vfiilable. 


Send  For  Yours  Todays 

Don't  delay  Call  or  write  today,  and 
we  will  send  you  tree  literature  which 
fully  descnbes  our  Ham  antenna  ac- 
cessory product  line. 

Dealer  Inquiries  also  welcome. 


-    H    F1^'  IPT]  •-■'V*Tj  i'I  iM  ^^^^  Ktnfie  SI..  Eisi  Syracuse.  NY  130S7 

A  "J    ^*     :J'  '    *  *-  -  .' ■  i_    \^       Toll  Free  1-800-448  1666      TWX  lt(KS4H)4^3 

NY/HiiAKCanaaa  <  Collect  J  3lS-437^3953 
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Kf-r    Cd,       \nt. 
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When  You  Bu^,  Say  73" 
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dtftplays,  bunny  hunt,  ladies*  and  chll* 
dren's  programs  will  be  avattabta  (ctose  10 
shopping  and  swimming}.  Damper  space 
(no  hookup?)  will  be  available.  Talk-In  on 
3.750  MH;,  146  2Q/.B0,  and  IA^Mf.94.  For 
more  Information  or  pre-ragTStralion  (20% 
Qlt  gate  admissiooK  contact  Mapie  fiidga 
ARC,  Box  292,  Maple  Ridge.  BC,  Canada 
V2X7G2. 

CHARLESTON  SC 
JUL  13-14 

The  Charlasion  Amateur  Hadb  Society 
MiU  sponsor  ttie  Charleston  Hamtest  on 
July  13  and  \*.  1985.  at  the  Omar  STirine 
Temple  on  East  Bay  Street,  Citarleston 
SC,  from  a. 30  am  to  4:00  pm  on  Saturday, 
arid  9:00  am  tq  4:00  pm  on  Sunday.  Gen- 
eral admissiort  is  $S,00,  with  children  12 
and  under  go^ng  free,  whicli  includes  the 
admts&jort  to  irte  Hospitality  Room  (7^30 
pm  to  11X10  pm  Saturday),  FCC  exams  will 
be  given  Saturday.  There  will  ^  a  buffet 
available  on  both  days-  Flea-market  tables 
cost  $5.00;  commercial  booths  cost 
S40.00.  Talk4n  on  146.19^J9.  For  further  In- 
formation,  contact  Hamfest  Committee. 
PO  Box  70341 .  Cnaneston  SC  2^*06;  (803^ 
747.2324  or  £^3^554^058. 

SUMMER  EXTRAVAGANZA 
JUL  13-14 

The  Parks  and  Recreation  Department 
oi  the  City  of  Wayrvesboro  VA  and  Ihe 
Vatley  Amateur  Radio  Association  will 
operate  special^veni  station  KI4BR  in 
Ridgeview  Park,  in  celebration  of  Summer 
E)(travagafiza  Hours  will  be  from  1700 
UTC  on  Saturday  and  Sunday,  Juiy  13  and 
t4, 1985.  A  First  Edition  Certificate  will  ac- 
krtowledge  QSO  and  receipt  of  OSL  Send 
an  SASE  to  Kf4ea  PO  Sok  5^.  Waynes- 
boro VA  22960  for  Furttier  rntormatiOfL 


HARtON  COUNTY  IN 
JUL  13-14 

The  Indianapolis  Ham  feat  wMl  be  held 
on  July  13  and  14,  19BS,  at  the  Marion 
County  FairgiDunds,  at  the  intersection  of 
Interslates  74  and  465.  Marion  Counly  (N. 
The  SS.OO  admission  chaige  entitles  ycHi 
to  fre«  par1(ing.  Flea-market  setup  on  Sat- 
urday is  at  8:00  am.  Commercial  vernSor 
setup  on  Saturday  is  at  10:00  am.  The 
hamfest  runs  to  5:00  pm  on  Saturday.  On 
Sunday,  gates  open  at  6:00  am  and  the 
commercial  building  opens  at  B:00  am. 
There  wili  be  free  campef  facilities  and 
hookups  available  on  the  grounds.  There 
are  motels  close  by.  There  will  bs  lechni- 
cal  forums,  the  ARRL  State  Cor^v^eniloa 
and  a  bani^uet.  For  more  information,  con- 
tact the  Indlar^apolls  Hamfest,  PO  Box 
11776,  Indianapolis  IN  46201, 

BATTLE  CREEK  Mi 
JUL  13-21 

The  Southern  Michigan  Amateur  Radio 
Soclely  win  operate  weOF/S  during  the 
Seventh  World  Hot-Air  Balloon  Champi^ 
onship,  July  13-£1,  1585.  in  Battle  Creek, 
Michigan,  at  W  K.  KeHogg  Regional  Air- 
port, Operation  iiirill  be  on  phone  in  the 
center  portions  of  General-class  80- IO- 
meter bands,  and  CW  in  the  Novice  bands. 
For  a  special  OSL,  send  en  SASE  lo  PO 
Box  934.  Battle  Creek  Ml  49016. 

OOWNERS  GROVE  11 
JUL  14 

The  OuPage  Amateur  Radio  Club  will 
sponsor  a  hamfest/computerfest  on  Sun- 
day, July  14,  1985,  at  American  Legion 
Post  80,  Downers  Grove  tL  Admission  is 
$3.00.  There  wHI  t>e  a  large  outdoor  flea 
market  and  swappers  row.  Indoor  conv 
mercial  space  will  be  available.  Refresh^ 


ments  and  free  parking  wilt  be  a?aHat)te. 
Talk-in  on  146.B2  simplex.  For  mofe  infor- 
mation, send  an  SASE  to  WSDtiP.  PO  Sox 
71.  Clarendon  Hills  IL  B0514.  or  call  1312)- 
971  3294  between  8:00  am  and  9:00  p^m, 

LAFORTE  EN 
JUL  14 

The  taPorte  and  Michigar\  Oily  ARCs 
will  sponsor  their  summef  hamfest  on 
Sunday,  July  14, 1985,  from  8:00  am  to  2:00 
pm,  at  the  LaPorte  County  Fairgrounds, 
on  State  Road  2,  west  of  La  pone  in  Ad 
misskKi  is  S3h00.  Indoor  tables  afe  avaif- 
able  by  reservation  flor  5.40/ft.  Fcx>d  and 
parking  will  be  available.  For  table  reser- 
vations or  for  more  Information,  write  10 
PO  BOK  30,  LaPorte  IN  46350. 

LOUISVILLE  OH 
JUL  14 

The  Tusco  ARC  fWBZX)  and  !f>e  Cannon 
ARC  (W8AL)  will  sponsor  tne  11th  annual 
Hall  of  Fame  Hamtest  on  July  14, 1985,  at 
the  Nimishiilen  Grange,  6461,  Easton 
Street.  Louisville  OH  Ijust  east  of  Canton 
on  US  Route  62).  Registration  is  S2.50  m 
advance  and.  S3.00  at  the  gate  Tabies  are 
for  rent  on  reserved  basis  onJy.  Parking  is 
S2.Q0  per  vehicle.  The  deadline  for  table 
reservations  is  July  1st,  Features  Include 
good  food,  a  large  flea  market,  deaEers, 
forums,  and  more.  Talk-in  on  146.^/.52 
artd  147.71 /.1 2  (WazX).  For  more  informa- 
tion or  reservatior^,  contact  Butch  Leboid 
WA8SHP.  10877  Hazehriew  Ave..  Attiance 
OH  44601;  (21 6)-82 1-8794, 

LANCASTER  OH 
JUL  14 

The  Lancaster  and  Fajffield  County  Am'^ 
ateur  Radio  Club  will  hold  its  annual  tiam- 
test  on  Sunday.  July  14,  1985,  from  8:00 


am  10  4^  pm,  at  the  Fairfiefd  County  Fair- 
grounds. Lancaster  ON.  Admission  is 
S3.00  in  atfvance  and  S4.00  ai  the  door.  Ta- 
bles are  $4.00  in  advance  and  $5,00  at  the 
door.  Space  for  your  tabte  is  S3.00  In  ad^ 
vance  and  $4.00 at  the  door.  Refreshments 
and  parkir^g  will  be  availafiie.  Talk-in  on 
147,03/.63  and  146.52  simplex  Fof  more  irv 
formation,  write  to  the  Lancaster  ARC,  PO 
BoK  3.  Lancaster  OH  43130. 

BOWLING  GREEN  OH 
JUL  14 

The  21st  annual  Wood  County  Han^A- 
Rama  'Mi\l  be  held  on  SuruJay,  July  14, 
1985,  beginning  at  B:00  am,  at  the  Wood 
County  Fairgrounds,  Bowling  Green  OH. 
Admission  and  parking  are  free.  Advance 
table  rentals  are  $5.00  to  dealers  only. 
The  trunk  sale  will  be  on  a  paved  loL 
Food  will  be  available.  Setup  is  available 
on  Saturday  (July  13|  until  8:00  pm.  Talk- 
in  on  147.18  and  .52.  For  more  informa- 
tion Of  dealer  rentals,  send  an  SASE  to 
the  Wood  County  ARC.  c/o  Craig  Hen- 
derson N8DJB.  7368  Scotch  Ridge  Road, 
Pembe™j^^e  OH  43450. 

BALLOON  RACES 
JUL  1S-2fJ 

The  Indian  Hills  Community  College 
Amatejr  Radio  Club  will  sponsor  a  spe- 
cial-event station  during  the  1965  Ot- 
turn w a  Hot- Air  Balloon  Races  on  Friday, 
July  19.  13^,  and  Saturday.  July  20. 1985. 
Ttie  club  will  operate  under  club  callsign 
WAtlUO  on  SSB  only  on  the  following  fre- 
quencies: 3960,  7260,  and  14260  kH£  (ORM 
permitting).  Operation  will  commence  at 
2200  UTC  and  end  a  I  04O0  UTC  each  day, 
A  commemorative  QSL  card  wHI  t>0  issued 
to  all  amateurs  wtio  contact  WA4IUQ  and 
provide  a  SASE  with  their  OSL  card  OSL 
to  WAitUO  C&lfbook  address. 


MOVING? 

SUBSCRIPTION 
PROBLEM? 

Get  help  with  your  subscription  by 
calling  our  new  toll  free  number: 

1  -800-645-9559 

between  9  a-m.  and  5  p,m.  EST, 
Monday-Friday. 

If  possible,  please  have  your  mailing  label 
in  front  of  you  as  well  as  your  canceUed 
check  or  credit  card  statement  if  you  are 
ha\ing  problems  with  payment. 

If  moving,  please  give  both  your 
old  address  and  new  address* 

*  New  York  State  residents  call  I-80C^7S2'91 19. 


Selling  73  for  Ra- 
dio Amateurs  will 

make  money  for  you. 
Consider  the  facts: 
Fact  #1:  Selling  73  for  Radio  Am- 
ateurs increases  store  traffic— our 
dealers  tell  us  that  73  for  Radio  Amateurs 
is  the  hottest-sal  ling  amateur  radio  magazine 
on  the  newsstands. 
Fact  #2:  There  is  a  direct  correlation  between  store 
traffic  and  sales — increase  the  number  of  people  coming 
through  your  door  and  you'll  increase  sales. 
Fact  #3:  Fact#1  +  Fact  #2  =  INCREASED $ALE$,  which 
means  more  money  for  you.  And  that*s  a  fact. 

For  information  on  selling  73  for  Radio  Amateurs,  call 
800343-0728  and  speak  with  our  direct  sales  manager  Or 

write  to  73  tor  flatf/oA/nafeurs,  80  Pine  St.,  Pete rt>orough, 
NH  03458- 


7S 


for  Radio 
4inateurs 


60  Pme  Street  Peterborough,  NH  03458 

800-343-0728 
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PETQSKEY  Ml 
JUL  20 

The  Straffs  Area  ARC  vtfill  hold  Its 
twelfth  annual  Swap  'n'  Shop  on  July  20, 
tSSS.  from  9:00  am  to  2:00  pm.  at  lh«  Em- 
met Ccunty  Fairgrounds,  Patoskey  Mi.  Ad- 
mission is  $2.50  und  tatsiaa  ara  $3,00. 
Refreshments  will  t»  available.  There  will 
be  free  parking  Friday  niQhi  (or  seit-ocHv 
tained  RVs.  PetosHeY  Stale  Park  is  also 
nearby.  Tatk-tn  on  .07^67  and  .52.  For  more 
information,  send  an  SA5E  to  Joe  Werden 
WOaMJB.  Chairperson.  PO  aox  444.  Ckin^ 
way  Mi.  or  call  (616)-347-8693 


SUSSEX  COUNTY  MJ 
JUL  20 

The  Sussex  County  ARC  will  sponsor 
SPARC  as  oil  July  20.  fSSS,  beijmning  «t 
acOO  am,  a(  the  Syssen  County  Fair- 
grounds,  Pfains  Road,  off  Of  Route  206^ 
Admission  ^s  $2,00.  IrKloor  tables  are 
$7.00  each  arui  tailgate  spaces  are  $5.00. 
Ftm  pAikifiQ  and  refreshments  will  be 
avaitable.  Taik4n  on  1 47  90/. 3^  and 
146.62-  For  furtti«f  infonnation^  contact 
Donald  H.  Stickle  K20X,  Weidon  Road. 
RO  i4.  Lake  Hopatcor>g  NJ  07849,  (201)- 
663^77, 


WELLINGTON  OH 
JUL  a) 

Tlie  Northern  Otiio  Amateur  Radio  So- 
ciety will  sponsor  a  NOARSfes!  on  Juty  20, 
19BSp  ai  me  Lorain  County  Fairgrounds, 
Weliinfiton,  Dtiio.  Tickets  ate  S2,50  in  ad- 
vance and  $3.00  at  the  door.  Tbere  will  be 
ample  Indoor  commefG^ar  space,  aitNjugh 
reservations  are  required.  There  wdl  t>e  a 
huge  outdoor  fiQa-market  area.  The^e  is  a 
$3.0C  charge  per  car  space.  Overnight 
parking  fs  available  for  RVs  and  campers 
(no  hookups)^  TaJk4n  on  146.1W.70  For 
FCC  exam  Informationp  contact  Dave 
At8M,  331  Courtiand,  Elyria  OH  44035; 
(2 161-324-4574.  For  reservations,  Jn^orma- 
tfori,  Of  tickets,  write  to  NOAFlStest,  PO 
Box  354,  Lorain  OH  44052;  (2l6)-2i2-4a6e. 

TOPSFIELD  MA 
JUL  20-21 

The  flfst  annual  Heavy  HIitars  Hamfest 
will  be  heid  on  Saturday  and  Sunday,  July 
20-2t,  1985,  from  9;D0  am  to  4:00  pm  (both 
days],  at  ^he  Topsfteld  Fairgrounds,  US 
Route  1  (8  miles  north  of  Houte  126^  Tops* 
field  MA.  Admission  Is  S3.00  in  advance 
and  S4.D0  at  \he  door.  Kon-ham  spouses 
and  children  will  be  admitted  tree.  There 
will  be  a  giant  tiea  markei  {with  ample  in- 
door 3pace  in  case  of  rain).  Flea-market 
setup  begms  at  6:00  am  on  Saturday,  Fea- 
tures include  commercjal  exhibitors,  fo- 
rums on  the  ARBL.  packet  radio,  AM  SAT. 
ATV,  and  ARES/RACES,  CW  and  QSL  con- 
tests,  a  hidderi  transmilter  hunt,  ATV  and 
packet  demonstrations,  a  t  raff  Jo-handlers' 
rap  session,  a  musical  coffeehouse  (BYO 
Instruments),  and  refreshments  Aliernait 
activities  include  sports,  a  local  guided 
tilke.  Trivial  Pursuit,  and  a  first-aid  lesson. 
There  will  be  free  Sat yr<}ay-n<ght  camping 
for  tents  and  £ti  If -contained  RVs.  Talk4n 
on  146.64  and  147,285.  Ucenae  exams  (no 
Novtce  exams}  wili  bv  held  at  a  nearby 
school.  Send  Fomi  610  and  a  check  for 
$4,00  payable  to  ARUUVEC  by  June  21  to 
Topsfmid  Eiams,  c/o  PO  Box  71,  Hanover 
MA  D2339.  For  advance  tickets,  seod  an 
SASE  to  Heavy  Httters  Ham  test.  PO  Bon 
411,  Walttiam  MA  02254,  For  furiher  Infof^ 
ma! Ion.  ODntacI  ftuss  Gorkum  WAITTV,  21 
TttomdJke  Street.  Arlington  MA  02174, 

DES  MOtNES  tA 
JUL  20-21 

The  Des  Moines  Radio  Amaieur  As$o- 

"When  You  Buy,  Say  73" 


elation  will  hold  an  Electronic  Fair  in  Des 
Mojnes  lA  on  Juty  20  and  21.  1965,  at  the 
Airport  Hilton  Inn,  to  showcase  the  latest 
In  satelllteteJevision,  computers,  amateur 
radio,  and  electronics.  The  fair  combines 
the  Iowa  American  Radio  Relay  League 
Convention  with  the  Des  Moines  H  ami  est. 
Technical  seminars  will  be  held  both  days 
featuring  excellent  programs  tor  computer 
and  saleliite  enthusiasts,  amateur  radio 
operators,  a  net  spouses.  Admission  fee  is 
S2  DO;  S3-0Q  for  fiea-market  partying,  There 
will  t>e  a  banquet  the  evening  of  July  20. 
1965.  at  a  cosl  of  $15.00  per  person.  Addi- 
t^onai  details  are  available  from  the  Des 
Moines  Radio  Amiateur  Association^  PO 
&OIC  SB.  Des  Moines  lA  50301. 

WHEEUhtG  WV 
JUL  21 

the  Triple  States  Radio  Amateur  Club 
iMtlold  iis7lh  annuat  Wli^etlng  WV  Ham- 
fosl  and  Computer  Fair  on  Survday,  July 
21,  1935,  from  9:tX)  am  lo  4:00  pm,,  ai 
WheeMng  ParK  Wheeling  WV,  Admission 
Is  S3.00.  t^ihjrert  under  12  are  free.  DeaJ- 
ers  are  «etcorrke.  Everything  is  under  one 
roofr  and  tabtes  will  be  avaHable.  There 
will  be  5  acres  of  flea  market,  free  parking, 
and  refreshments,  Talk-in  on  146.31/.91  or 
147.7S.15.  For  further  intorniation  or  a 
map,  contac*  Jay  Paurovklts  KDBGU  RO  3 
Box  23&.  Wheeling  WV  26003;  (304 ^232- 
B796.  or  TSRAC,  Sox  240.  RD  %  Adena  OH 
4Jd01:  t614)'546-3930. 

OSHKOSH  Wl 
JUL  26-AUG  2 

The  Oshkosh  Amateur  Radio  Club,  in 
coniunclion  with  the  SOLAR  Association 
(a  repeater  co-op),  will  host  EAA  hams  for 
the  1985  convention  from  July  26,  19S5. 
through  August  Z  1S85.  at  Wittman  Fietd, 
In  Oafikosh.  The  EAA  Ham  Shack  Hospi- 
tality Site,  located  at  the  north  end  of  the 
com  mere  fa  I  eKhlbtl  area,  will  be  aval  lab  te 
for  you  to  rest  your  feet,  charge  your  bat- 
teries, or  leave  messages.  Look  for  the  red 
and  white  ARAL  flag.  On  Saturday,  July 
27,  "fSS^,  at  3[00  pm,  there  will  be  3  gath^ 
ertng  for  all  EAA  hams  hosted  by  the  Osh- 
koBh  Amateur  Radio  Club.  Bratwurst, 
burgers,  and  refreshments  will  be  avail- 
able  free  of  ct>arge.  Bring  the  whole  fam- 
ily. If  you  have  never  had  a  reai  Wisconsin 
bratwursi,  you  are  in  for  a  real  treat!  Infor- 
mation throughout  the  convention  will  be 
available  vie  the  147.945  repeater,  or  by 
Slopping  at  the  EAA  Ham  Shack  Hospital* 
ity  Site  In  person.  Ground  communica- 
iions  wlil  also  t^e  run  on  146.400  simpleic. 
Both  frequencies  will  be  monitored  for  ttie 
entire  week.  For  further  Information,  con- 
tact  Forest  Scbafer  WD9TWL  417  Willow 
Street.  Omro  Wl  54963. 


MANISTIQUE  Ml 

JUL  2r-2e 

The  1965  Upper  Peninsula  Hamfest  will 
be  field  on  July  27-28,  1985,  from  6:00  am 
to  &;00  pm  on  Saturday,  and  from  3:00  am 
to  2i00  pm  on  Sunday,  at  St.  Francis  de 
Sales  School,  Manistique  Ml.  There  wiM  tie 
a  fjsti  try,  early  setup,  and  eyeball  QSO  for 
those  who  arrive  on  Friday  evening,  A  ban- 
quet will  be  held  on  Saturday  at  6:30  pm. 
Reg  i  SI  rat  ion  is  S3.50,  Table  space  is  $3,00 
per  4'loot  table.  Free  babysitting  will  be 
available.  Foi  more  information,  contact 
Debt^ie  Barton  WDei&T,  509  Range  Street. 
Manisltque  Mi  49854;  4906)^1-5694  after 
3:00  pm* 

OUVEB  PC 
JUL  27-20 

The  Qkanagan  Valley  of  Briti5»h  OoJum- 
bia  will  sponsor  the  Okanag;an  Intema- 
llonal  Hamfest  on  Juty  27th  and  2dth, 
1965^  beginning  at  9:00  am  on  Saturday* 
July  27th.  at  the  Olivef  Ceniennial  Park. 
Qlivef.  Srittsh  Gotumbia.  Bri'ng  your  hob- 
bJes/crafts  for  display  Or  sale.  Please  note 
that  Ih«  poUuck  supper  on  Saturd:ay  has 
been  changed  to  6^00  pm.  Talk-in  on 
l46.34/;94  and  .76/ J6.  For  further  infomia- 
lion,  contact  Lota  Harvey  V£7DKL  584 
Heaiher  Road,  Pontic  ton,  BG.  Canada  V2A 
iWft;  (604H92  576a 

SPACE  DAY 
JUL  27-28 

Tlie  Cascades  Amaieur  Radio  Soccety 
will  sponsor  ihe^r  third  annual  Space  Day 
from  the  Michigan  Space  Center.  Spectat^ 
event  stations  will  t>e  on  the  air  from  QOQO 
UTC  July  27,  19B5,  through  1900  UTC  July 
28,  1985.  to  kH2  Into  Ihe  General  portions 
of  all  bands.  For  a  certificate,  send  QSL 
and  $rOO  for  postage  and  materials  to 
CARS,  PO  Box  512,  Jackson  Ml  49204. 

MOSCOW  BLOWOUT 
JUL  27-28 

The  Wichita  Amateur  Radio  Club  is 
sponsoring  a  Moscow  Blowout  at  Moscow 
KS  on  July  27  and  ZQ,  1&B5.  The  caltsign 
will  be  wesOE.  The  frequencies  will  be  5 
to  10  kHz  from  the  bottom  edge  of  the 
General  phone  bands.  QSL  will  be  via 
wasOE  There  will  be  a  minl-DXpedltion  to 
give  everyone  a  chance  to  work  Moscovu'. 

ASHEVILLE  NC 

juL2r-£e 

The  Western  Carolina  Amateur  Radio 
Society  will  hold  its  annual  hamfest  on 
Saturday,  July  27,  1985.  and  Sunday.  July 
28,  1985,  at  the  Buncomt>e  Cloonty  Fire- 
men's Training  Center  in  Asheville  NC  Ad- 


mission Is  $4.00  at  the  gate  and  S3.50  In 
advance.  There  will  be  camping  (no  hook- 
ups), forums,  bingo,  free  parking,  and  V£C 
exams.  For  outside  flea-market  sites, 
bring  your  own  table.  Tafk-in  on  ,18/.7&and 
.31/.91.  For  advance  tickets,  contact  Mar- 
vin Sotoman  KI4EA,  14  Garjen  Avenue, 
AsheviHe  NC  28304.  All  other  mquiries 
should  go  to  Earl  Elliott  Ki4UO,  17  Emory 
Road,  A«iheville  NC  28808, 

WEST  FRIENDSHIP  MD 
JUL  28 

The  Banimore  Radio  Amateur  Teleyi- 
sion  Society  <8RATSy  will  sponsor  the 
Maryland  Hamfest  and  Computerfesl  04t 
Sunday.  Juty  28.  1985,  ai  the  Hoiirard 
Coonty  Fairgrounds,  Routd  144  al  Route 
32.  adjacent  to  1-70.  ^i^t  Friendship  MD. 
The  lacii^ties  are  accessible  to  the  hani^lf' 
capped.  Admission  t£  54.00.  Tables  along 
a  wall  with  access  to  ac  power  are  $20.00 
BBich,  or  4  for  S75.00.  Tables  in  trie  center 
of  the  f^oor  are  $10.00  each,  wjm  ^peciaJ 
rates^  for  booths  of  12 1^  16 1  abides.  Tahlgai^ 
ing  IS  S3-O0  per  s|^ce.  Dealer  setup  lArill 
t5cgin  at  2:00  pm  on  Saturday,  July  27 
tovernight  security  will  be  provided).  Fre# 
VE  eKamtnations  will  be  given  aAd  no  ad 
vanced  registration  is  re<iuired.  Refresh- 
ments  will  t>e  ava^abie.  Talk-in  on  146.ti/ 
.76,  147.63^.CKI.  and  1 46.52.  For  further  tn- 
formal  ion  or  for  table  reservations,  con- 
tact Mayef  Zimmerman  W3GXK.  BRATS, 
PO  Box  315.  aattirTKire  MD  21208. 

DENVER  CO 
JUL  30-AUG  1 

The  A  matey  r  Radio  Motorcycle  Club 
Rocky  Mountain  Roundup  III  will  be  hetd 
July  30  through  August  1,  ^9S5i  some- 
wfiere  west  of  Denver  CO.  The  exact  loca- 
tion will  be  named  later.  Riding  radtooper^ 
ators  check  the  ARMC  Net  on  Thursday 
niflbls,  0300  UTC,  7237.5  mz.  Send  a  busi- 
ness size  SASC  to  Gary  McOuffie  AGfllM, 
Rt.  1,  Box  4^,  Beyard  NE  69334,  and  ask 
for  net  information. 

JACKSONVILLE  FL 
AUG  3-4 

The  twelfth  annual  Greater  Jacksonville 
Hamlest  will  be  hetd  an  August  3-4.  1995, 
from  B;00  am  to  S^CK)  pm  on  Saturday,  and 
from  9:00  am  to  3:CM3  pm  on  Sunday,  at  the 
JacksonvilJe  Civic  Auditorium,  on  the 
waterfront  in  downtown  Jacksonville.  A4' 
mission  is  $4.00  and  children  under  16  will 
be  admitted  free.  Swap  tables  are  $9.00  tor 
one  day  and  $15.00  for  both  days,  FoTum&, 
meetings,  technical  presentations,  and  an 
exhibitors'  area  and  indoor  swap  area  will 
be  featured.  The  facilities  are  compiutely 
air  conditioned-  For  more  informalion.  la- 
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Rayda  «A*-10i"   UPS-able  Mes^  Amt, CALL 
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ALL  BAND  TRAP 
"SLOPER" ANTENNAS ! 


FULL  CO Vtn  AGE.:  ALL  BAND&I  AUTOMA- 
TIC SELECTION  utrithPBOVLNWetitiejHp^ccr 
mcalcii  Ttbp»  -  16  O*  C4&perw«ld  Wktl 
GROUND  MOUNT  SLOPEA5  -  No  RarilAlt 
fircdv^Qt^Mivd  \o  ttiti  ftr  iHMJKg  wf»te>l*uctl? 
Conn tci  Top  to  Trees.  BiiWilhiyi^  Pain,  ale  ■! 


Rctm  Fit  Motor  Actuanir  iclamp^  li>  ynttf  tinieimji 
mnunted  jack  J  S239  Features  E-W   rnmml   wirh    I 
[fiEit  <:jiunier.  iiinn  swiirrh.  fuse  &  th*TTrtof»*v>irH'iri 
iniKfif.   power  ro  lift    13Ji   air"'-'--^ -,  Sttpf*^  ^n¥©r 
tor  do-tt-yiHsrsetfers';  abovp  unn  « 

*ith  iraiwformer-togi^fe  snitrh,  24VAr  $129.00 

(504)  891-7210 

3324   CONSTANCE  ST, 
NEW  ORLEA^S 
LOUlSaA^^iA  70tl& 


COflR 


ANY  anelc  Itifm  Straighlul^  %9  €0  dta''««*  *^^ 
cai^cllent  "ELOPER'  DX  Anlcn^a  Gat^l  6t 
bend  It  Anywhere  feu  need  lOi  2000  Watt 
PEP  Irput,  ina*-  Pefmmenl  t»  p^irtebic  Ume 
InilaHi  In  TO  inhwte*.  SMALL  -  NEAT  - 
ALMOST  INVISABL£  -  Ha  snc  mm  Indm  ton 
tiava  a  Kl-P9«r*r  1>K  Anf^rrn^.  Id«*l  For  COND'Oi.  APART- 
MENTS- RESTftlCTElp  AREAS  *  Pfe-tunca  for  7-1  ur  lot 
S^n.  «var  ALL  baildis  E«i.c«tit  ea-1'60-30Oa,U  No  ad^jat- 
fnanlt  needed  -  EVER.  COMPLETELY  ASSEM^LEO.  *hl>« 
SO  tr  na^SeU  Caai  fefrdtlnc  errd  PL259  fLanntQi^r ~  BuNl 
In  l^kB^^^e  ■r'ebUt  -  ready  Xa  f^^hiM^i  FULL  INSTAUL- 
TtQNSt 

Ha    10aoS-eiO'AO-20-1&'lO — 1  tfSW        *9fi-- '  »49iJ35 

Na     I040S AO-^^O-15-10 —    1  trap       26  Tl. S4J9.'&S 

No    1020S £0-*S-40— t   irap        t3    tl. S.4?i>5 

N«  t016S-l0O-aO-»O-2O-l5-1O-2tr>e«  63  ft.  -  t?9  l*i 
SEND  FULL  PRICE  FOR  PP  OEL  IN  USA  rCaiivd*^  f  5.00 
ai-tra  ror  peilaga  ate)  ar  tirdeir  umbiQ  VISA,  MASCAf^O  ' 
AMER  €X^  ^vtm  Nirmbcr  £*  Date.  Ph  1-308-236-S:^:i:} 
«*ackf|*fm.  W*  tlilp  In  2-3  dayAlPcs-  C%ii  14  dart;i  Guf  kntee4 
1  wr  >  no  d«r  fnaneir  bach  Iriai 

WESTERN  ELECTRONICS 
Dvvt    AT'  T  KcwTiBy.   NabraUUi  ^QQAT 
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ble  reseivaUons,  or  hotel  informaiion, 
Sfirtd  an  SASE  to  the  Jachsonyille  Ham- 
fast  A«$OCiatfQn«  PO  Box  23134.  JacKson- 
vNle  Fl  32241. 

TiU.K  SO  THEY  MAY  WALK 
AliQa-4 

The  Kansas  City  MO  Ar4r«l  Sttnrve  Ra- 
dio Ctub  IWA0NQA)  wai  host  Its  second 
annyat  ta1k4n  on  Augusi  3-4.  1985,  iof  the 
benefit  ot  trie  Crippled  Children's  Host>h 
tais.  We  will  look  for  you  on  ttia  air  from 
1D;00  am  to  10:00  pm  CST.  We  will  be  on 
the  lower  10  kHz  of  30,  20,  40,  and  15  me- 
tars,  as  weJI  as  the  40'meter  Nov  Fee  band. 
We  will  offer  a.  two-color  certificate  with 
your  call  and  name.  Send  a  l&rge  SASE 
and  $1.00  to  QSL  Manager,  Mr,  J.  V.  Foust 
KA^GBK.  5240  N.  Palmer,  Kansas  City  MO 
641  ia 

GLENtJ  m 
AUG  4 

The  Black  Rivef  Amateur  Radio  C^ub 
will  sponsor  lis  annual  VHF  Picnic  a^d 
Swap  and  Stiop  on  SutKlay.  August  4, 
ISeS,  fron^  KhOQ  am  to  3:00  pm,  at  tr>e 
W«at  Side  Allegan  County  Parti  near 
Qlfltnn  Ml  jlO  mi^es  north  ot  South  Haven 
via  M96.  EJtit  30J-  A<Jmission  will  be  $2.00. 
VFi0m  wHI  be  free  table  and  trunk  sales. 
There  will  t>e  picnic  labl^fi,  a  playground, 


a  Lake  Michigan  beach,  and  ample  park^ 
jng.  Ttiem  Is  no  rood  vendor  in  the  park. 
Fof  mofe  Information,  contact  Ed  Ai«Jer- 
man  KJ8Z.  56500  4Sth  Ave..  Lawrence  Mi 
49064:  C6ie}-674-^67, 

WOALO  POLlCeFlFlE  GAMES 
AUG  4-7 

The  Smn  Joae  State  University  ARC  wiH 
operate  W6YL  to  commemofate  the  19B5 
Woftd  Pollce/Frre  Games.  Operation  wni 
be  UoHM  1900  UTC  August  4  to  0700  UTC 
August  5:  190O  UTC  August  5  to  0700  UTC 
AugusI  6;  190O  UTC  August  6,  to  0700  UTC 
August  7.  There  will  also  be  some  opera- 
lion  August  7  through  11.  FreqUericleS  will 
be  3.370.  7.240,  14.270,  and  147555  for 
phoney  7.125  and  14.040  for  CW.  For  a  spe- 
cial certificate,  send  a  large  SASE  to  SJSU 
ARC,  do  Student  Programs  and  Seivices, 
Box  2.  San  Jose  State  University,  San  Jose 
CA  95192- 

GEORGETOWN  KY 
AUG  11 

The  Bluegrass  Amateuf  RadK>  Society 
will  spon^Of  the  Cerftml  Kentucky  ARRL 
Hamfest  ori  SufHJiay,  August  11,  T985.  from 
3:00  am  to  5:00  pm,  at  t^  Scott  County 
High  School,  Long  lick  Road  and  US  Route 
25(  Georgetown  KY.  Tickets  are  S350  in 


AM  HELP 


I  am  in  need  of  a  schematic  and  inlor- 
mation  at>out  the  type  of  needle  needed 
(or  an  old  General  TV  and  Radio  moddi  337 
pnonograptt. 

Bill  Fletcher  A  FSB 

3302  Le^|M>ld  Way  ^111 

Mactison  Wl  53713 

I  am  In  need  of  the  manual  and/or  sche- 
matic for  the  MullSfd  C11  Ifansmitier  and 
ntatching  receiver  (British  Military),  as  we  El 
a&  the  manuai  tor  the  HalJicrafters  Sky 
Champion  shortwave  reoelver.  I  wlJl  gladly 
pay  (or  any  costs  Invoiued. 

Carl  Nielsen  VE7EA0 

120  Gull  Cr. 

Prince  Rupert  BC 

VOJ  4as  Canada 

I  woutd  litie  to  correspdnct  with  anyone 
who  has  used  a  Tano  Cofp.  Oragon  com- 
puter ior  any  purpose- 

yL  licOaniel  W6FGE 

MO  Temple  SL 

San  [Megq  CA  9210G 


t  ^Ti  ioo4(ing  for  information  or  ttelp 
from  anyone  who  tias  converted  an  SSB 
C6  {Midland  13-S93)  to  40  meters  Any  as- 
sistaAce  will  be  app^eccated. 

James  Crawford  KD5YD 

PO  lex  643 

Lovington  NM  89260 

I  need  a  manuai  for  the  ORD  DK-1  keyer. 
It  was  made  hy  ORO,  IrM:.^  of  Fort  Wor+W 
Texas,  around  197Q.  I  wlii  gcadfy  pay    ^ 
copying  and  postage  charges. 

Bill  Un^er  VE3EFC 

RH  No.  11 

Thunder  Bay  ON 

P7B  5E2  Canada 

Data  and  manuals  needed  for  an  Okl- 
data  CP-110  dot-matrix  printer.  I  will  pay 
for  the  cost  of  copying  and  postage  t  plan 
to  use  H  with  a  TI-09MA  ICantronics  Inief- 
face  pack 

James  E.  CrvQuef  KAtOZB 

RL  4 
iellefson  City  MO  6S101 


advance  and  ^,00  at  the  gate.  There  1$  no 
charge  for  outside  flea^market  space.  Fea- 
tures wlH  include  technicai  forums,  Ik 
c^nse  exams,  awards.  *nd  exhibits— all  in 
air-conditioned  faciliti^es.  Talk-in  on  TW 
.16.  Pbr  more  mfofmation  or  t^keis.  send 
an  SASE  to  Scott  Hackney  KULE  629 
Craig  Lane,  Georfjeiown  KY  41^24. 

WILLOW  SPRINGS  IL 
AUG  11 

The  Hamfesters^  Rad)o  Club,  Inc.,  will 
sponsor  their  51  St  annual  hamfesi  on  Sun- 
day, August  111  1965,  at  Santa  Fe  Park, 
91  £t  and  Wolf  Road,  Willow  Springs  IL, 
southwest  of  Chicago.  There  witl  be  an  ex- 
hibitor paviiLon  and  the  famous  swappers 
row.  Tickets  at  the  gate  will  cost  $4  00:  in 
acEvance  S3.00  Talk  In  on  146. 5Z  For  tick- 
ets, matt  check  or  money  order  to  Ham- 
festers,  PO  Bom  42T92,  Chicago  IL  60642 

ST  CLOUD  UN 
AUG  11 

Ihe  St.  Cloud  Amateur  Radio  Club  wit) 
hold  a  hamtest  on  August  11, 1985.  at  tfie 
Sauk  Raprds  Municipal  Park,  on  the  north 
edge  of  Sauk  Rapids  off  MN  Highway  15 
(Benton  Dtive).  Displays,  demonstfations, 
and  trai^es  will  be  featured.  Tickets  wlH 
cost  13,00  There  wiH  be  a  snack  counter. 
Talk  ir>  on  .34/.9't  primary,  .615/015  sec- 
ondary. For  further  informalton  contact 
SCARC.  Box  141,  SL  Cloud  MN  56302. 

DALrON  MA 
AUG  n 

The  Nofthem  Berkshire  Amateur  RadPo 
Club  will  sponsor  a  hamtest  on  Sunday 
August  11.  T965,  beginning  at  dawn,  at  the 
Dal  ton  Arrvefican  Legion.  Route  9,  I>atton 
MA.  Admission  is  S1.00.  with  XYLs.  YLs, 
and  chiklren  adnvitted  free  A  few  tables 
will  be  availabi'e  at  no  charge  on  a  ftrst- 
come,  first  served  basi^.  Food  will  tm 
available  Free  ovefntght  camping  will  be 
permitted  on  Saturday  night  t August  10} 
beginning  at  6:00  pm.  Talk-m  on  146  91. 

GREEN  BAY  Wt 
AUG  17 

The  Green  Bay  Mike  and  Key  Club's 
Summer  Swap f est  will  be  held  on  Satur- 
day, August  17, 1d&5.  at  the  Ashwaubenon 
Community  Centet^  Anderson  Drive,  lo- 
cated across  from  Baypark  Square  Malt 
Itake  tbe  Oneida  Stfeet  Exit  off  eithe*  H wy- 
172  Of  US  Hwy.  41).  Tbcfe  will  be  free  ad 
mission  and  parkirm  Potir^  open  at  3  00 
am.  fi-foot  laNes  aie  availabie  by  re&erva^ 
tkin  at  a  charge  ot  S5  00.  with  a  4- table 
limit.  Fof  furttvef  intormalion,  contact  Bill 
Jc^nson  N9CN0.  2t77  Orrie  l^ne.  Green 
Bay  Wl  &43(H;  Hl^}--^^-^^^ 


15th  ANNUAL 

INDIANAPOLIS  HAMFEST. 

And  INDIANA  STATE  ARRL  CONVENTION 

July  13-14,  1985  Marion  County  Fairgrounds 

2  Full  Days  of:  FREE: 

Commercial  Exhibitors  Parking 

Large  Flea  Market  Kids  Prize  Drawings 

Hourly  Prize  Drawings  Camping 

Forums  •  Womens  Prize  Drawings 

Indiana's  Largest  Electronic  Flea  Market  and  Amateur  Radio  Display 

INDIANAPOLIS  HAMFEST.  F.  0.  Box  11776,  mdianapoiis.  iN  46201 

OR  CALL:  (317)  894-8522 


WASi^lNGTON  DC 
AUQ  22-24 

The  Personal  Computer  and  Standard 
Computef  tnteffacingi  lof  Scientific  Instru- 
ment Automation  Wofkshop,  sponsored 
t>y  Virgm^a  Tech,  wilt  tie  held  August  22- 
24,  tgss.  in  Wa^ington  DC  The  cost  is 
S450  for  the  three-day  session.  This  is  a 
h^nds-on  woritshop,  with  eacii  participant 
wiring  and  testing  mteflacea.  The  course 
will  t>e  directed  by  Mr  DavKt  £.  Larsen  and 
Or.  Paul  E,  Field.  For  more  information, 
contact  Dr.  Linda  Leffel,  CEC,  Virginia 
Tech,  Blacksburg  VA  24061;  (703)  96V 
4846. 

ITHACA  NY 
AUG  24 

The  Tompfiins  County  Amateur  Radio 
Club  will  sponsor  the  Finger  LaKes  Harn- 
fesi  on  AugusI  24.  t965>  12  miles  north  of 
Ithaca  NY  on  Royie  9&  There  will  t>e  a  flea 
marftet.  dealers,  programs,  and  tme  over- 
ntght  camping.  Talk- in  on  .37/ .97,  For  mora 
infomiiation:.  contact  Oavid  Flinn  W2CFF, 
8^  Ridge  Ro^,  Unavng  NY  14882-,  i607)- 
S33^297 

MARY5VILLE  OH 
AUG  25 

The  Union  County  ARC  will  sponsor  its 
9th  annual  hamtest  on  August  25,  1985, 
from  6:00  am  to  4:00  pm,  ra^n  or  shJne,  at 
the  fa  kg  rounds  In  Marysville  OH.  Admis 
aion  IS  S3. 00  at  the  g^te,  $2  00  in  advance. 
Children  and  XYLs  are  admitted  free.  Fiea- 
market  sp^e  Is  Si  00  pei  tO-foot  space. 
There  will  be  overnight  campmp  permitted 
on  Saturday  night  Food  will  tie  available, 
For  furttier  information,  contact  Gene 
Kirby  WSBJN.  136.13  US  36,  Marysvilte  QH 
43040;  (513^€44-D4ee 

WILLOW  SPRINGS  IL 
SEPe 

Ttie  BolingtiTQOk  Amateur  Radio  Soci- 
ety will  hold  BARS  Hamfest  B5  on  Sunday. 
September  8.  1986,  at  Santa  Fe  Park,  gist 
Street  and  Wolf  Road.  Willow  Springs  IL. 
Admission  is  32.00  in  advance  and  S3.0Q  ai 
me  gate.  Ouerniiht  parking  wHI  be  avail- 
able- Food  will  be  available,  Talk4n  on 
1 47 ,33^.93  and  14^,12  For  more  Informa- 
tion, contact  Ed  WelnsteJn  WD9AYR,  751 1 
Wainut  Avenue,  Woodridge  IL  60517;  (3l2h 
963-0527. 


GREAT  SALT  PLAINS  LAKE 
SEP  S 

The  third  annual  Great  Salt  Rains  Ham 
Social  (serving  the  Oklahoma-Kansas 
stale  line  area>  will  Pe  hei4}  on  September 
3,  1985,  at  tt>e  commumtv  building  on  ttie 
south  skie  of  Great  Salt  Plains  Lake.  Free 
swap  tables  and  refrestiments  will  be 
available.  Tatk  in  on  147.90f.30.  For  more  in- 
formation, contact  Steven  WaJi  WA5UT0^ 
PO  Box  322,  Cherokee  OK  73728;  <405J  59fr 
3487. 

WIA  75TH  ANNIVERSARY 

The  Wireless  Institute  of  Austfalia.  the 
wor|{i's  first  radio  society,  will  celebrate 
Its  75th  anniversary  fJuring  t985  The  WIA 
75  Award  wilf  be  available  during  the  pe^ 
nod  from  March  t.  t98d.  to  Qecemt>ef  3L 
1985  To  qualify,  amateurs  (and  SWLs^ 
fba«d  Id  contsi^l  (log)  75  members  of  the 
WIA.  A  contact  will  [»  valid  only  if  the  WtA 
member  s  indivi(}uat  mefnbef^hip  nurnber 
is  lodged.  No  mofe  ihan  30  WIA  mempers 
may  be  logged  m  any  or\e  call  sign  area 
SofUJ  a  log  ex t rati  of  the  75  memt^rs  con- 
tacted and  S2.00  fAustrailan)  lo  WIA  75 
Award  Manager,  Wireless  Institute  of  Aus- 
tralia. 412  Brunswick  Street,  Fitiroy  306S, 
Victoria,  Australia. 
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Chad  Harris  VP2ML 
Box  4881 

Sanla  Rosa  CA  95402 
QLIPPERTON  fSLAND 

Cllppefton  Island.  Th^  von^  name  sends 
Chills  along  the  spines  oi  long-time  DXers. 
CUpperton  Is  syno-n^ous  wilh  inacces^a- 
t'lHtf,  pirates,  dangerp  and  frualratii^n. 
Once  on  Ttie  top  of  most  wanted  lists,  Cllp- 
perton  tiaa  been  on  the  air  a  total  of  tess 
than  iwo  weeks  \n  the  last  25  years.  Re- 
ports of  groups  planning  lo  go  to  Cf^pfWf^ 
ton  are  second  onty  to  Albanian  opera- 
tions as  pfime  discussion  m  the  DX  rumiof 
mill,  Finally,  this  apring,  more  than  a  d<»£< 
en  amateura  did  the  Impossible  and  put 
Chppedon  Island  on  the  air  as  FO&XX,  but 
noi  wfttiiout  a  few  rei7iin<5ers  thai  Ciipper- 
ton  is.  after  all.  one  of  amateur  radio's 
lough^l  nuts  to  craePt^ 

Clipperton  Islanci  lies  In  the  Pacific  flue 
west  of  San  Jose,  Cqsta  Rlca^  and  due 
south  ot  AlbuquerqiLie,  New  MexicQ,  aboiit 
700  mifes  off  the  Mexican  coast,  its  2 
aquire  m«le^  of  ftat  coral  anO  £ar>d  sur 
round  a  near! y-stagnant  lagoon,  wltt^  only 
one  large  rock  and  a  few  traes  sticMng  up 
more  than  a  few  feel  above  the  tide  HneJt 
lias  no  tiarbor.  and  landing  through  its 
tieavy  suff  is  always  risky.  Even  the  is- 
land's name  reflects  its  sinister  nature;  it 
stems  from  John  Cirpperton,  an  eigh- 
teenth century  pirate  who  used  the  Island 
as  3  base  fo  raid  coastal  ahipping. 

Ctipperton  is  now  cofitrolled  by  France 
and  considered  pan  of  French  Poiyr»esia. 
but  such  was  not  always  the  case.  Since 
I ta  discovery  in  1537.  Clipperion  has  been 
claimed  by  Mexico,  France,  the  United 
Stales,  and  Great  Britain.  Early  this  cen- 
tury, the  king  ol  Italy.  Victor  Emannuel. 
was  asHe<f  to  decide  whose  claim  was 
valid.  Apparently  not  or^e  for  snap  dec4- 
Bions.  the  King  took  more  than  20  years  to 
make  up  his  mind  In  favor  of  France. 

Clipperton  has  remained  uninhabited 
for  mo^t  of  its  history,  witti  a  few  eKcep- 
tions.  Besides  the  earty  pirates,  Mexico 
established  a  small  colony  on  the  isfand 
to  bolster  Its  claim  over  the  island.  Most 
of  the  party  died  when  supply  stiips 
stopped  aff^ving  from  the  nrtamland.  7he 
US  mamtained  a  small  base  on  the  tsland 
during  WWII,  bui  only  btrds  and:  crabs 
have  called  Cifpperton  ''home"  s^nce  the 
war. 

The  Rrst  Clipperton  DXpedHion 

PriOf  to  this  year  s  su€cessfi>i  DXpedi- 
tlon,  CUpperton  had  only  b^en  on  the  am- 


ateur bands  three  times.  The  fJrsi  amateur 
operation  on  Cllpperton  was  in  thB  spring 
of  f964,  wtien  a  group  of  Iowa  DXers.  led 
by  Bol>  Oennlson  (now  WiDX  and  VP2vr), 
hopped  In  a  car  and  drove  lo  Acapuico, 
Mexico.  Ttie  group  hired  an  SS-fooi  dtesel 
ship  and  set  out  for  Clipperton.  500  miles 
out  to  sea,  the  ship's  navigator  tripped 
over  an  unatowed  transmrtter.  tea,  and 
broke  the  ships  only  sextant  Since  Clip- 
perton  is  hafd  enough  to  find  with  proper 
navlgatlonaf  gear,  Bob  l^ennlson  enlisted 
the  FCC  to  help  pinpoint  the  ship's  loca- 
tion by  direction  finding  techniques  With 
Ittis  help,  tl>e  hams  g-u^ded  the  ^ip  to  tt>e 
right  vKlnitY.  but  they  were  unable  to  spot 
ClJppefton  Rock,  After  sailing  around  for  a 
few  days  without  locating  the  island^  the 
ship's  captain  turned  around  and  steanred 
back  to  Acapulco.  Clipperlon  had  struck 
tha  first  blow  Jn  what  was  to  tie  a  pro^ 
k>rig«d  tattle  witli  DXpeditioners. 

Undaunted.  Bob  and  the  other  Iowa 
hams  tried  agatn  the  next  week,  this  time 
with  a  sailing  craft,  the  fiarce^  The  navi- 
gation worked  this  lime,  and  five  days 
after  leaving  Acapylco.  tfm  crew  spotted 
Clipperton  Rock  just  t»efore  niglrlfalL  The 
next  morning,  however,  there  was  no  sign 
of  the  Island;  strong  winds  and  ocean  cur- 
rents had  swept  the  ship  weil  past  the  is^ 
land.  Ujiai»le  to  fight  the  combined  forces 
of  both  wind  and  current^  tt>e  Barca  drifted 
further  away  from  the  elusive  Clipperton 
and  finally  was  forced  to  oaEI  for  help. 

A  ship  from  the  Mexican  Navy  re- 
sponded lo  the  dislreas  calls  arul  soon 
joined  tt>e  Barca  around  Clipperton.  This 
ship  towed  the  Barc9  upwrnd  to  Clipper- 
ton  and  stood  by  offshore  as  the  amateurs 
worked  their  way  through  the  treacherous 
surf  to  their  landing  aite.  The  DXers'  trou- 
bles wane  not  yel  ovef.  however.  Their  tioat 
overt urrk«J  in  ihe  surf,  floodtng  their  gen- 
erator, which  retaliated  for  its  dunking  by 
generating  vast  amounts  of  QRN  as  well 
as  ac,  FlnaNy^  the  overworked  generator 
ran  out  of  oil  and  slopped  permanently. 

Meanwtiile,  a  second  Mexican  naval 
vessel  hove  To  off  Cttpperlon,  bearing  sup- 
piles  for  the  hard-luck  DXpedittoners, 
Among  the  supplies  was  a  second  gener- 
ator, but  the  navai  ships  had  been  ordered 
back  to  Mexico  and  wanted  the  hams  to 
leave  the  island.  Bob  OetnnJison  managed 
to  stall  for  a  few  more  days  ariKl  made  1 1 06 
QSOs  as  F09AJ  tiefore  accepting  a  tow 
badk  toward  the  mainland.  That  first  CI i|>^ 
perton  DXpedltion  took  22  days  and 
soured  the  French  authorities  on  ttte 
whole  idea  of  amateurs  visiting  the  re- 
mote islandr  Besides  a  few  contacts  made 
during  the  t9&7-a  international  Geophysi- 


Ffg.  f.  iseit0t^  Oipp^Ffon  hJsndsitB  TOO  mites  off  the  Meiitcsft  coa9t 


cal  Year,  nothing  more  was  heard  from 
Clipperton  on  the  amateur  bands  for  20 
ye*r». 

By  Itie  late  1970s.  Clipperton  was  at  the 
top  of  everyone's  most  wanted  list,  A  well- 
organized  group  of  Swiss,  French,  and 
American  iiams  fInaMy  assemt>led  the 
funding,  operators,  and  equipment 
npcdtd  to  meet  the  stfff  fequirements  of 
the  French  government,  requirements  es- 
tablished to  prevent  a  repeat  of  the  F08AJ 
trpubtes.  T^e  1978  DXpedEtion  made  about 
30,000  contacts,  to  the  great  sat  bf  act  ion 
of  everyone  except  the  Europeans,  who 
never  had  good  pfi>p»gaTion  to  Clipperton. 

The  l»dSDXpedition 

Thanks  in  part  to  the  success  of  the 
1976  DXpedition,  the  French  government 
ties  been  more  receptive  to  the  idea  since 
that  time,  and  impatient  DXers  didn't  have 
to  wait  another  20  years  for  Clipperton. 
Only  a  few  years  after  the  78  trip,  ama- 
teurs were  preparing  for  the  next  on- 
slaught on  Clipperton.  Untorlunately.  this 
lateet  DXpedltion  started  aJmost  as  badly 
as  the  1954  one.  The  Clipperton  DXpedi- 
tion was  oftglnally  scheduled  for  earfy 
1984,  and  the  operators  assembled  in 
Mexico  in  the  spring  of  that  year  to  await 
the^r  chartered  boat.  The  boat  never  ar- 
rived. After  mote  tt>an  a  week  of  sitting 
around  the  hotel,  the  operators  reluctantly 
canceled  their  plana  and  returned  home. 
Shades  of  1S64.  They  didn't  give  up<  how- 
ever, and  continued  to  search  for  a  $uit^ 
able  vessel.  Dnce  again  proving  ttie  value 
of  perseverance.  tNe  group  f malty  located 
and  charteted  the  Roy  At  Palaris,  a  fishing 
craft  which  had  made  severai  previous 
trips  to  the  area. 

Sixteen  amateurs  from  seven  countries 
formed  the  operating  team  for  the  1985 
trip,  which  set  out  from  Mexico  in  ear^y 
April.  On  the  way  to  Cljppcrlon,  the  group 


Some  of  the  Ciipp0rton  DXp^itiQn  feam,  sfiH  spofttng  Cfif^ieft&ii  tans  oaty  d&ys  aftm  their  mtvm. 


buffered  another  disappointment.  They 
had  hoped  to  spend  a  day  on  the  air  from 
Ftevilla  Gigedo  XF4  t^efore  continuing  ofi 
to  Clipperton  and  had  obtained  a  suitable 
license.  Unfortunately,  a  group  of  Mexican 
DXers  planned  to  operate  from  XF4  at 
about  the  same  time,  so  the  Clipperton 
gang's  operating  permission  was  for  San 
Benedicto  Island  only,  not  the  more  ac- 
cessible Socoffo  Island,  from  whicti  the 
XE  group  woutd  operate.  As  the  Roya/  Po- 
tBrfs  steamed  around  San  Benedicto,  the 
DXpeditioners  could  cleariy  see  that  the 
island  had  no  posst&le  Fanding.  had  no 
way  to  get  operators,  generator,  and  gear 
to  the  top  of  it>e  2O0  +  foot  surrounding 
cliffs.  Maybe  next  itme,  said  the  opera- 
tors, as  they  continued  lo  motor  toward 
Clip  perl  on, 

A  few  days  later,  on  schtedule,  the  Royat 
Pofaris  dropped  anchor  oft  Clipperton. 
And  then  the  frustration  reafiy  tiegan.  The 
operators  were  within  sight  of  their  long- 
sought  objective,  but  the  surf  pounding  on 
aft  sides  of  the  island  prevented  landing. 
For  three  days  the  ^oya/  Polsfis  circled 
the  island,  looking  for  a  possible  landing 
spot.  The  hams  considered  swimming 
ashore,  but  the  sharks  in  the  ocean  looked 
even  hungrier  than  the  DX  sharks  on  20 
meters.  One  early  attempt  to  tarvd  almost 
ended  m  disaster.  As  their  small  landing 
skfff  approached  the  encirc^^ng  reef,  a 
large  wave  fElpped  the  craft,  dumping  the 
DXers  onto  the  sharp  coral.  The  hams 
righted  their  boat  and  returned  to  the 
Roysi  Pofaris  with  only  mirtof  cuts,  but  the 
incident  underscored  the  dangers  of  Clip- 
perton' s  surf. 

Finally  their  luck  turned,  and  the  seas 
calmed  just  enough  to  get  gear,  provi- 
sions, and  operators  ashore.  The  surf  was 
still  too  strorvg  to  land  near  the  WWII  base. 
Uom  which  Ifte  1978  cfew  operated.  This 
year's  Clipperton  DXpeditioners  pitched 
their  tents  on  a  narrow  strip  of  sand  near 
sorrte  coconut  trees  and  hard  by  an  atKn- 
doned  ammo  dump.  As  it  turned  out.  the 
only  explosions  were  on  the  nam  band<5* 
wher^ever  FOiXX  appeared. 

Once  ashore  on  Clipperton,  the  DXpedl- 
tion proceeded  as  planned,  with  only  an 
occasional  visit  from  Murphy.  Their  Cush- 
craft  AV5  verticals  ar>d  A3  trlbander  sur- 
vived the  high  wirnjs,  heavy  ratns,  and  salt 
spray  that  plague  the  island.  For  genera- 
tors, the  group  chose  Chinese  diesei 
mode  is,  which  used  the  same  fuel  as  the 
Royat  Poiaiis.  These  all-important  items 
perfofmed  wen  throughout  the  DXpedi^- 
tlon.  Aside  from  the  minor  gHtct>es  ex- 
pected in  so  complicated  an  endeavor 
(plugging  a  1 10- V  amp  Into  a  220- V  gener- 
ator, using  a  l&meter  W^LPL  narrowband 
filter  on  40  meters,  etc.^,  the  amateur-radio 
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skto  of  th«  OXpeditkwi  proceedet}  smootft- 
ly,  aruf  the  o-p«rators  ((«pt  stations  on 
every  oi>en  tiand.  Antl  aa  one  well-tanned 
operalor  remarked  upon  his  return,  'The 
pileups  were  worth  the  trip!" 

The  island  was  Ies9  attractive  between 
operating  shifts.  AUhough  the  group  at 
liret  ale  well,  including  steek  and  fresh 
llefi,  ttip  trip  was  no  picnic.  I0-40-mph 
winds  whipped  tent  flaps,  food,  and  any 
thing  not  tied  down.  Temperatures  in  the 
809  and  903  and  very  high  humidity  com- 
bined with  blinding  sun  to  mai^e  daytimea 
unpleasant.  Grade  15  sunscreens  were 
the  ori^er  of  the  day.  Ai  night,  heavy  rains 
flooded  the  tents  (al  least  they  had  plenty 
of  fresh  waterl).  Tfie  famous  Clipperton 
crabs  invaded  their  camp  In  force,  eating 
Jusi  about  anything  Ihat  didn't  move,  in- 
cluding toes.  But  the  reaC  problem  was  the 
birds.  Lots  ol  birds.  Hundreds  and  thou- 
sands of  birds,  each  apparently  aAmlnQ  at 
the  DXped  It  loners  and  their  tents.  Judging 
by  the  Dondltion  of  the  tents  after  only  a 
few  days,  it  is  no  v^onder  tt^at  Clipper! on 
was  once  a  major  source  of  guano.  Tfie  16 
DXpedltioners,  not  In  the  mood  to  be 
mined  for  their  guano  deposits,  took  a  dim 
view  of  their  feathered  friends.  Such  ts  the 
lol  of  the  serious  DXpedHioner. 

A  Hairowing  Momarit 

The  gfoup  was  prepared  for  unwanted 
visitors,  as  they  remembered  the  pirates 
that  other  OXpedltioners  encountered  on 
Palmyra  Islarvd,  rnit  to  n^ontiofi  C^ipper- 
lOfi'S  namesake-  Fo#  a  moment  it  looked 
as  though  these  prepai^ations  were  welt- 
founded,  when  a  small  helicopter  circled 
overhead  and  started  dropping  small 
bombs.  Everything  turned  out  for  the  best, 
however,  when  the  hams  discovered  the 
helicopier's  passenger  was  a  tello*  ama- 
teur from  a  Mexican  fishing  ves4*l  in  the 
ari^.  The  1x>fnOs  were  used  to  scare  birds 
away  from  t>eneath  the  hettcopter,  not  to 
frighten  the  D)Cers,  Amateur  radio's  spirJt 
of  International  cooperation  prevailed, 
and  soon  the  Mexican  ham  offered  to  re^ 
pulenish  t^e  D>Cpeditioners'  fresh  vegetable 
supply  afid  won  everyone's  gratitude  with 
a  case  of  eota  tjeer !: 

All  loo  soon  tt>e  time  came  lo  pack  up 
and  le^ve  Clipperton  to  the  birds  and 
crabs.  And  once  again  Clipperton  proved 


Bob  Vaflio  W§flQG  survived  his  FOtXX  experfence,  but  f\e  has  ho  pisns  to  return. 


to  be  formtdabte  As  the  DXpedit  loners 
siarte<t  (o  strike  lh>eir  camp  aruj  prepare 
for  the  ditticuit  passage  back  to  Ihe  ftoyai 
Potsrts,  the  surf  once  again  rose  to  un- 
manageable ievels-  A  day  went  by,  and 
then  another.  The  crew  began  to  wonder 
when  they  wouJd  be  able  to  leave  Clipper 
ton.  The  tresh  food  gonSr  they  were  living 
CK1  freezeHdried  foods  anO  what  fish  tney 
could  catch.  Rnafty,  on  the  thtrd  day  after 
deciding  to  teeve,  the  seas  calmed  suMi- 
cienlly  to  try  to  leave.  As  ttie  DXpedition* 
ers  ferried  themselves  and  their  gear  out 
past  the  reef  to  the  Royai  Poi$ff&,  the  aurf 
upended  orve  of  the  skiffs,  dumping  hams 
and  rigs  into  the  sea.  Fortunately,  rio  one 
was  injured,  ar>d  the  sharks  kept  their  dis- 
tance. As  they  left  Clippenon,  a  shaken 
mefnber  of  the  DXp^ition  remarked,  "if 
we  hadn't  gotten  off  the  i stand  when  we 
did,  we  wouldn't  hav^e  gotten  off  at  all.*' 


Operating  Results 

The  DXpeditiOf^  was  quite  a  success, 
despite  the  delay  ot  a  year  ar^  ttite  dfffi- 
cutties  gelling  on  and  off  the  island,  Ttie 
crew  made  aimost  31,000  contacts,  me«^ 
Ing  their  goal  of  more  QSOs  than  any  pre- 
vious DXpeditlon  to  the  Island.  Their 
contacts  were  split  about  2:1  lr>  favor  of 
single  sldebar>d,  on  eveiy  band  except  40. 
As  expected,  20  meters  provided  ttie  bulk 
of  Itie  contacts,  with  more  Ihan  11.800 
QSOs,  ReliecUng  the  decline  in  suns  pots, 
the  crew  made  almost  three  times  as 
many  contacts  on  50  meters  as  on  10, 
They  even  made  about  100  contacts 
IhrouQh  Oscar  10,  providing  some  satellite 
enthusiasts  with  a  unktue  importunity. 

The  31,000  contacts  included  QSOs 
with  heme  in  130  DXCC  countries,  on  all 
continents.  The  pileups  never  stopped 


but  the  operators  dtd  ttie^r  t>est  to  work  as 
many  deservir>Q  OXers  as  (Xissible,  as  fast 
as  300  contacts  per  tiour  under  good  con- 
ditions. At  iJiThes,  the  only  way  to  keep  or- 
der In  the  pileup  was  to  work  stations  by 
cal)  areas  And  the  operators  rwtlced  an 
interest in{}  change  in  the  iapar\ese  oper- 
ators wtien  Clipperton  DXpecfition^r  Kay 
Saki  JG3LZG  took  the  mike.  As  soor^  as 
Kay  started  talking  in  Japanese,  the  nof- 
mally  well-discipflned  JAs  broke  into  a 
chaollc  rabble!  Nevertheless,  most  ama- 
teurs who  needed  Qipperton  had  ample 
opportunity  to  log  one  ot  amateur  radio's 
rarer  QTHs,  Ttie  only  exception  was  the 
same  group  who  missed  the  ^97B  trip:  ttve 
European  amateurs.  Once  again,  propa^ 
gallon  did  not  favor  Europe,  and  many 
Europeans  wlH  have  to  watt  a  few  more 
years  for  their  FO0X  OSL  card.  If  you  were 
among  the  more  fortunate  DXers  who  did 
work  FO0XX,  OSL  via  the  Yasme  Founda^ 
tion,  PO  Box  202S,  Castro  Valley  CA  »454a 

Tf>ese  30,000  -»  contacts  came  at  a  total 
cost  of  almost  S3^0S0.  About  a  third  ot 
the  cost  was  covered  by  donations  ot 
equipment  and  money,  but  the  OXpedi- 
lioners  themselves  picked  tip  the  majoFity 
of  the  costs.  Stay-at-THMTie  DXets  wantirig 
to  help  defray  ttte  coats  of  the  trip  and 
help  ensure  the  success  of  future  DXpedi- 
tlons  to  Clipperlon  and  elsewhere  can 
send  a  contrlbutJon  to  the  Northern  Cali- 
fornia DX  Foundation,  Box  23&B.  Stamford 
CA  94306.  Or  you  might  consider  |oinrng 
the  Clipperlon  DX  Ctub.  (or  ST7:  Contact 
Pat  nek  Bittiger  F6EYS.  8  rue  du  General 
Ganerval,  €7000  SlraslXKjrg,  France.  Or 
add  a  small  contribution  to  the  cause  to 
your  QSL  request, 

The  1985  Clipperton  DXpeditlon  is  now 
htstofy.  with  Ofily  sUd&t  and  OSLs  to  mark 
tt>e  event-  For  those  DXers  wt*©  n^ssed 
this  chance  to  confirm  FOiX,  Ihe  wait  for 
the  next  amateur  operation  from  Cttpper- 
ton  may  be  quite  long,  certainly  several 
years.  Andwillanyofthis  year's  veterans 
join  the  next  trip?  'Hq  Way''  "Never 
Again/'  'You've  got  to  tie  kiddithg/'  Appear- 
ently  one  visit  to  amateur  radio's  hard-tudc 
island  is  enoygn  for  everyone. 

Thanks  to  July,  1954.  OST,  April  %,  1985, 
QRZDX,  and  ttie  Clipperton  DXpertIt loners 
for  their  assistance  with  this  column. 


E  MY  GUEST 


AM  IS  BACK 

In  tuning  across  the  HF  ptiorw  tiands. 
many  amateurs  seem  surprised  when  they 
learn  that  there  is  a  substantial  amount  of 
AM  phone  activity  on  the  air.  Indeed, 
amidst  ail  the  discussion  aJx>ut  stagna^ 
lion  in  amateur  radio,  AM  seema  to  t>e  the 
or>e  specialty  interest  which  is  actuary 
growing  at  the  present  time.  Tt>ose  who 
take  the  attitude  that  amateurs  who  still 
operate  AM  are  merely  dlehards  who  ig- 
nore the  realities  of  today's  technology 
have  missed  the  point  entirety. 

Pn^sent-r^ay  AM  operators  may  choose 
to  use  thfs  mode  (or  a  varie^ty  of  reasons. 
Undoubtedly,  some  are  old-timers  who 
simply  enjoy  the  nostatgia  of  pulling  their 
30- year-old  Globe  Kings  and  3C-Gl0s  out 
of  the  closet  and  firing  them  up.  Neverthe- 
less,  upon  listening  to  AM  QSOs  In  pro^h 
ress,  one  soon  discovers  that  a  large 
percentage  of  the  AMers  are  young*- 
some  still  in  high  school  Astonndtng  as  it 
n^ay  seem.  AM  operators  frequently  dis- 
cuss such  topics  as  building,  repairing^ 
and  modifying  transmllters  and  receivers 


Gues^  iditoml  ty  0on^/tf  Chester  K4KyV 

and  evperirT>entlri[g  with  circuits;  there  ^e 
even  some  home-brew  rigs  on  the  alrl 
Some  of  these  amateurs  are  audio phiies 
whose  challenge  is  to  achieve  superb 
voice  quality.  Others  appreciate  working 
at  a  level  of  technology  wherein  the  aver- 
age amateur  without  a  degree  in  engineer- 
ing can  get  tti«  feel  of  meaningful  hands- 
on  experience  Inside  a  piece  of  radio 
equipment.  Some  of  the  AMers  simply  got 
bored  with  mainstream  amateur  radio  and 
decided  to  try  something  different.  Others 
may  be  lound  up  to  their  etixiws  in  hJgh- 
lech,  experimenting  with  such  innovative 
circuitry  as  pulse-rluration  modulation 
and  synchronous  detection. 

Section  97.1  {c)  ot  our  rules  lists  as  part 
of  the  basis  and  purpose  of  amateur  radio 
'' .  .  advancing  skills  in  bolti  the  communi- 
cation and  technical  phases  of  the  an/' 
This  mear^  Itvat  amateur  radio  is  inten<ded 
to  serve  in  part  as  a  means  by  which  an 
irvdividual  can  provirle  self-instructloh  In 
the  radio  art.  AM  technology  is  one  of  the 
basic  foundations  upon  which  much  of 
today's  high  technology  is  buJit.  The  ama- 


leur'^s  sott-instrucllOn  may  range  any- 
wtnere  from  experimenting'  wHh  the 
elem>entary  lundamentals  of  nriodulatlon 
allthe  way  to  spread  spectrum,  paci^et  ra- 
dio. ACS8.  and  other  marvels  of  the  1380s. 
Now,  any  college  math  student  will  agree 
that  one  cannot  feel  comfort at}le  with  dlt- 
ferentiaJ  equations  without  having  first 
mastered  the  calculus,  and  that  would  be 
Impossible  without  a  strong  tieckg round 
in  aigebra  and  arithmetic,  t^o  wonder 
there  Is  widespread  concern  about  the 
present-day  amateur's  lack  of  interest  in 
building  and  experin>entation.  Is  one  to  be 
labeled  a  "diehard"  *or  not  eitpecting  a 
newty  licensed  General  with  no  prior 
hands-on  experience  to  immediately  dive 
into  digltany-controlied  phase-locked 
loops? 

Perhaps  the  most  convincing  evidence 
that  AM  is  alive  and  we^l,  other  than  ac- 
tually heanr^  the  AM  signals  on  the  ajr, 
can  t>e  found  by  glancing  through  the  ads 
In  a  recent  issue  of  any  of  the  popular  am- 
ateur-radio  magazines.  You  will  notice 
that  most  of  the  imported  HF  transceivers 
now  Iriciude  the  AM  mode  along  with  CW, 
FSK,  SSB,  arwj  FM,  This  wasn't  true  five  or 
ten  y^ws  ago.  Lei  us  be  realist »c:  it  would 
be  inconceivabie  for  these  large  manutac 
turers  serving  ma|or  markets  throughout 
the  world  not  to  use  some  sort  of  market- 
ing research  to  determine  consumer  de- 


mand. Since  these  companies  are  very 
cost  competitive  with  each  other  in  what 
appears  to  be  a  dwindling  market,  they 
would  not  be  raising  the  retail  prices  of 
their  radios  I3y  as  much  as  $lfX)  each  in 
order  to  include  AM  transmitting  capaiMl- 
rty  a  Itiey  were  rvot  corwince<S  that  there  is 
indeed  a  market  demand  for  amateur^^a- 
die  products  which  include  the  AM  mode. 
Those  who  oppose  the  use  of  AM  on  the 
amateur  bends  usuaiiy  argue  that  the  dou 
ble  Sideband  signet^  with  twice  the  nom^ 
nat  bandwidth  as  SSB.  lakes  up  roo  much 
S|MClmm  in  today's  "congiested  '  bands.  If 
the  one  arKJi  only  justifiable  goal  of  ama' 
teur -radio  experimentation  is  spectrum 
consei^atlon  and  generating  the  nan^ow^ 
est  possible  signals,  ^hen  perhaps  voice 
operation  should  be  eliminated  entirely, 
Five  to  ten  CW  stations  could  si  mutt  a~ 
neousiy  operate  in  Ihe  spaca  occupied  by 
one  SSB  signal.  Besrdes,  everyorw  agrees 
ttiat  CVV  penetrates  the  ORM  and  QRN 
belief  than  SSB.  AM,  or  FW  Of  course, 
CW  is  much  slower  Ihan  voice,  but  that  is 
one  of  Ihe  penalties  we  must  pay  for  spec- 
tfvm  consefvatiofi.  With  today's  technoh 
ogy  which  Includes  computers  and 
interfaces^  keytx»rds,  code  readers,  and 
exotic  RTTY  systems  such  as  AMTQR, 
many  of  the  drawbacks  formerly  associ^ 
ated  with  "CW"  communication  can  now 
be  overcome  by  high-tech.  The  new  10.1- 
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10-15-MHz  tMi^  hss  already  set  the  prec- 
edent. Think  how  many  more  si^nafs 
could  be  crammed  into  ttie  existma  HF 
amateur  bands  if  they  were  all  CW  only! 

Serioualy,  of  course,  nohe  of  our  modes 
should  be  eliminated.  Many  of  us  operate 
voice  because  we  find  It  more  enjoyable 
ttian  manipulating  a  telegraphr  key  or  typ- 
ing  oHjt  mes&ages  an  a  keyboard,  d«dptte 
ttie  fact  that  even  SSB  wses  more  spec- 
trum. Some  of  us  prefef  AM  over  SSB  fof 
prectsefy  Itie  same  leason  olt>ers  prefer 
SSB  over  CW!  Why  should  the  limit  to 
prefefence  vs.  spectfum  econon^y  be  arbi- 
trarily set  at  the  bandwidtti  of  SSB?  While 
a  clean  SS8  Signal  takea  Itie  bandwidth  of 
at  least  five  CW  signals,  the  bandv^ldtn  of 
a  cleani  AM  signal  only  lakes  twice  ttie 
bandwidth  of  &n  SSB  signal 

One  of  I  he  unique  features  ol  the  Ama- 


teur Radio  Sefvlce  is  the  wkSe  variety  of 
frequeru^ies  amj  emissior^  rt>ode$  avail- 
able fo#  comifiurvication  and  experimenta- 
tion. In  1961.  rejeciing  a  potiSion  (flM'3665) 
which  sought  to  phase  out  AM,  the  FCC 
stated  that  "Jhn  Commission's  afm  is  to 
provide  theamateur  radio  operator  with  di- 
verse modes  ot  communication  for  exper- 
Jjnentation  ralher  than  to  restrict  him/hter 
to  certain  specific  methods  of  comrminl' 
cat  too." 

Today  there  is  senous  concern  over  the 
stagnation  in  growth  of  aniateur  radio.  Un- 
fortunately, a  commonly  expressed  atli- 
tude  Is  that  "only  my  specialised  interes^t 
In  amateur  radio  Is  worth  pTSaBrvlng»  so  I 
don't  care  if  your  favorite  activity  Is  elimi- 
nated." Such  griping  \a  likely  to  turn  off 
any  potential  newcomer  wt>o  might  hap- 
pen to  be  turned  in  to  ttie  conversatfon.  in 


addition  lo  the  delibefaie  Interference  and 
ta/nming,  racial  and  ethnic  slur?,  fotil  tan- 
Quage,  insults  and  threats,  and  arguments 
over  tre<}uencies,  etc..  which  have  beconie 
so  common  on  the  voice  bands  today,  tn- 
terestlngly,  very  littfe  of  this  behavior  is 
heard  coming  from  the  AM  stations.  There 
Is  room  in  our  bands  for  sli  the  legaJ 
modes  of  emission  and  diverse  operating 
activities  presently  enloyed  by  amateiirs. 
We  should  all  be  pleased  that  the  AMers 
are  on  ttie  air  and  displaying  a  little  genu- 
ine  interest  in  the  technical  side  of  radio. 
Most  ot  the  AM  activity  is  voluntarily  re- 
strfcted  to  small,  specific  portions  ot  the 
bands.  Close  examination  of  most  of  the 
compjaims  about  QRM,  AhA  or  otherwise, 
will  reveal  that  someone  was  likely  of- 
fended because  another  amateur  dared  to 
transmit  oci  his  self-pcDclaimed  "private" 


frequency,  which  was  probably  Idle  at  tt>e 
time.  Is  it  that  some  of  the  "State-of-the- 
art"  rigs  in  use  today  lack  vfo's  and  must 
operate  crystal-controlled?  Regardless  of 
the  mode  in  use.  interference  can  be  kept 
to  an  acceptable  level  simply  by  observing 
good  operating  procedures. 

The  AM  community  cordially  invites  all 
amateurs  to  listen  in  sometime.  The  most 
pOD'Ulai  AM  operatirtg  frequencies  are: 
1880-1000.  1985-90,  3870-85.  7285-^ 
kHz,  and  29.0-29  5  MHzl  You  |ust  might 
Irke  what  you  hear  and  develop  an  ur^ge  to 
turn  the  mode  switch  on  your  ■*all*mode" 
transceiver  to  the  AM  position  and  tire  up. 

Don^td  Chester  K4KyViE  editor  Qt  The  AM 
Press/Exchange,  a  moftlhff  newsletter  de- 
voted to  AM  operatfOft. 
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John  Edwards  KI2U 

PQ  Box  73 

Middle  Viffage  NY  77379 

LOGIC  PUZZLES 

This  month,  for  a  change  of  pace,  lei's 
Iry  our  cottective  hands  at  some  logic  puz- 
Utts.  While  hams  may  not  t>e  thie  most  k>g- 
Icat  tKinch  of  people  in  the  world  (if  we 
were  logical,  we  wouldn't  be  clinging  to 
the  Morse  code,  right?),  our  technical 
skills  do  endow  us  with  a  certain  degree 
of  rationality.  Anyway,  logic  puzzles  make 
a  nice  break  from  the  usuai  collection  of 
multiple  choice  and  matching  questions. 
Have  fun  and  don  t  think  too  haid. 

QUESTIONS 

1)  Stan,  an  avid  DXer,  packs  all  of  his 
OSLs  into  cartons  thai  how  16. 17,  23,  24, 
39,  and  40  pounds  of  cards.  Old  Stan  s  a 
little  peculiar  in  that  he  will  only  use  boxes 
of  those  sizes.  He  also  fills  each  box  to  its 
lull  weight  Nmii.  Stan  now  wants  to  send 
100  poiindS  of  cards  to  Iha  ABRL  for  DXCC 
credit-  Telt  us  how  many  t>0Kes  and  t>ox 
Sizes  he  wHi  require.  Oh  yes^  Stan  has  an 
unlimited  supply  of  cartof^s  of  each  siae. 

2]  The  president  of  thie  Skunkhaven  B&- 
peater  Society  took  S60  out  of  his  own 
wallet  and  purchased  a  supply  of  official 
club  lacket  patches.  Fifteen  ot  the  patches 
were  reserved  tor  possible  future  mem- 
t»ers  while  the  remainder  were  sold  to  the 
clut^'s  memtwrs  for  a  total  of  S54.  netting 
tt*e  president  a  10-cent  profit  per  patch 
How  many  patcties  did  itw  president  pur^ 
chase? 

3}  Last  year's  Rhode  tsland  Sweep- 
stakes was  a  fascinating  and  exciting  sin- 
gle-operator competilion— two  solid 
weeks  of  contesting  with  only  a  two-hour 
break  every  24  hours.  Unfortunately,  I  he 
lack  ol  sleep  eventually  got  to  the  partici^ 
pants  and  they  all  accidentatly  destroyed 
their  logs  itaik  about  a  coincidence!). 
Luckily*  however,  each  of  the  contesters 
was  abte  to  recall  two  aspects  of  the  final 
results,  Unluckity.  though,  most  of  the  par- 
tlcEpants  had  lousy  memories.  When  all 
was  said  and  done,  the  only  station  that 
remembered  two  correct  facts  finished 
first.  The  only  other  con  tester  to  correctly 
iecall  a  participant's  finat  standing  fin- 
ished  second  Your  job  is  to  determme  Itie 
posJtk^n  of  each  station  in  the  finat  stand- 
ings. 

NtZAZ  KFIAM  finished  second 

WUlliU  finished  fifth 


KF1AM 
KT1RAX 
NN1Z 
WF1f>(J 

wuiuu 


WUtUU  finistied  lirsl 
KTIRAX  finished  second 

NNIZrinished  first 
WF1PU  finished  sixth 

N12A2  finished  first 
KTIRAX  finished  fourth 

KFIAM  finisfted  fifth 
r^r^lZ  finished  third 

WF1PU  finished  third 
N1ZAZ  finished  fourth 


4J  Herb  and  Dave  are  traffic  hsndfers. 
Together  they  can  handle  512  messages 
In  24  days,  if  Herb  can  only  handle  two- 
thirds  as  much  traffic  as  Dave,  how  long 
would  it  take  each  ol  them  to  handle  the 
messages  alone? 

5)  It's  Field  Pay?  AF2M  is  a  helpful 
young  man  who  tikes  to  help  others  erect 
their  antennas.  On  this  day,  however,  he 
was  asked  to  pound  some  grounding  rods 
In  a  circle  around  an  antenna.  AF2M  dis- 
covered that  if  he  pounded  the  rods  one 
tool  apart  he  ^ou\d  have  150  too  few  rods 
(it  was  a  big  array},  II  tie  placed  I  he  rods  a 
yard  apart  t^  would  have  70  too  mafry. 
How  many  rods  did  AF2M  need? 

6)  Three  HTa  aitd  one  VHF  transceiver 
cost  as  much  as  two  HF  rigs.  One  HT,  two 
VHF  transceivers,  and  three  HF  rtgs  sell 
together  for  S25O0.  What  is  the  price  of 
each  radio? 

7)  Frank  owns  two  dummy  loads:  or>e 
for  his  multimode  2-meter  rig.  the  other 
For  his  low-t>and  transceiver.  The  VHF  load 
is  filled  to  one-third  caf^actty  with  mineral 
OIL  The  \ow-banf$  load.  tt>e  same  model 
and  capacity  as  the  VHF  device,  is  filled 
to  one-fourth  capacity  with  mineral  oli. 
Frank  is  cheap  and  Insane,  so  he  decides 
to  bring  each  dummy  load  to  capacity  with 
transformer  oil.  He  then  emplies  the  two 
loads  into  a  large  ccntainer  and  pours  half 
(tie  mixture  into  one  of  the  empty  dummy 
loads.  Tell  us  what  proportion  of  this  mix- 
ture is  mir>efat  dl  and  what  part  transform- 
er oil?  (Note:  the  two  oils  mix  perfectly, 
and  please  don't  try  this  yoursetf  !i 

ANSWERS 

1)  Stan  needs  four  17-poynd  cartons 
and  two  16-pound  cartons, 

2)  The  president  tiought  7b  patcf^es  at 
BO  cents  apiece  f£6C^.  After  keepino  15 
patches,  he  sold  the  remainirvg  60  tor  90 
cents  apiece  {S5*},  His  profit,  therefore, 
was  TO  cents  per  patch  on  the  €0  patches 
sold. 


3)  First  — WF1PU.  Second— WUtUU. 
Third— NWIZ,  Fourth -fstlZAZ,  Fifth-- 
KFIAM,  and  Sixth— KTIRAX. 

4)  It  would  take  them  60  days  and  40 
days. 


5)  AF2M  needed  T®0  rods.  Tlie  circum- 
ference of  the  circle  was  330  teeL 

8)  The  HT  costs  $200,  the  VHF  trans- 
ceiver S40O,  and  the  HF  rig  $600 

7\  The  concoction  will  t>e  7;24  minerat 
oil  and  17/24  transformer  oil. 


Qatellites 


USING  THE  AO-10  APOGEE  PREDICTIONS 

Apogea  pffedictiona  for  the  month  of  July  are  provided  for  three  sections  of  |t>e  United 
States:  Wasftmgton  DC  at  39N  77W,  Kansas  at  39N  95W.  and  Catiforriia  at  38N  122W. 
Times  are  in  UTC  and  apogee  in  ttiis  case  is  mean  anomaly  128  rounded  to  the  nearest 
whole  hour  Use  the  chart  as  a  guide  In  aiming  your  antenna,  then  tine-tune  the  azimuth 
and  elevation  values  to  peak  the  satellite's  beacon  signal.  If  you  require  more  accurate 
orbital  predictions,  contact  AM  SAT  a  I  PC  Box  27,  Washington  DC  20044. 

AMSAT-OSCAR  10  APOGEE  PREDICTIONS 

JULY    1985 


WASH 

KANSAS 

CALTF 

ORBIT 

LAY 

TIME 

AZ 

EL 

AZ 

EL 
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AZ 
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i 
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31 
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16 
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31 
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25 

121 

9 
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29 
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112 

2 

1877 

I 

0700 

147 
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14 
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9 
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0 
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18 
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11 
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8 
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26 
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10 
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26 
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18 
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31 
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14 
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14 
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25 
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34 
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15 
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15 
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25 
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31 
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16 
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23 

197 

30 
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3! 
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17 
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29 

184 

32 
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23 
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18 
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28 
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30 
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23 
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19 
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31 

163 

29 

135 

18 
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26 
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10 
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24 
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16 

122 

5 
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25 
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10 

114 
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25 
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26 

0300 

117 

3 
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26 

ISOO 

246 

2 

1924 

27 

1400 

240 
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1926 

28 
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a 

1929 

29 
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245 

0 
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16 
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23 
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31 
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3 

230 

15 

204 

29 

I 
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UCTS 


HILDRETH  ENGINEERING 
CW  FILTER 

The  lAodei  10  Super  CW  audio  fill«f  is 
now  avaifab^e  from  Hi^dreth  Engirieering. 
Two  modes  of  operBUQn  allow  trie  usm  to 
select  eitti«r  a  normal  filter  or  a  Tiller  with 
&igr>al-lo-noise  (S/NJ  anhancemerM  The 
audio  filter  \&  an  eighth-order  Butterwortti 
with  a  3-dB  passbar^d  rrom  700  to  800  Hz^ 
and  a  3-30^dB  shape  factor  of  less  tharii  3L 
Ttie  SiH  enhancement  functtoi^  prolf^des  a 
tCklB  BiH  ratio  improvement  over  opora- 
tkinwith  Jyst  the  aiKtio  lilter.  A  2-Wall  my- 
dio  amptif  Jer  Is  also  tnctuded,  wfitch  will 
drive  a  4-6^hm  speaker. 

Further  Intormatior)  may  be  obtafned  by 
writing  Hiidretfi  Bngirreefing  Corp.,  PO 
Box  50003.  Sumyvate  CA  9408S. 

YAESU  FRG-aeOO  RECEIVER 

Yae$u*a  n«w  FRG-8800  HF  ree8*ver  co¥^ 
er^  150  kHi  through  29.99  MHz,  Direct  ifB- 
quency  aniry  is  provide  via  the  front- 
panel  keyboard;  which  al^o  controls  $can- 
nlng  liinctlof^s  and  storage/recalt  o1  the 
memory  channels.  The  green  LCD  Infor- 
mation display  provides  frequency,  mode, 
and  signal -strength  laformatEori.  Selecl- 
a£]le  age.  all-mode  squelch,  (wo  £4-hour 
clocks,  ai>d  recofdlng  capability  (inc I uding 
on/off  timer  switching)  make  for  fnaximum 
Dperalin-g  tiexit^iltty.  The  F^G-86O0  is  tie- 
signed  for  easy  intedace  with  a  personial 
computer  for  expanded  operating  control, 


and  the  FHV-8S00  VHF  Converter  option 
eKpands  coverage  to  Include  113-174 
MHz,  Willi  trofit  p«n^  frequency  entry  and 
fftiptay^ 

For  further  lnlorfnatk>n.  contact  Vaesci 
Ef9€tF0Ttics  CQfpQfstion,  PO  Box  49,  Para- 
mmjnt  CA  90723;  (213^633-4007. 

NITILOGGER 

VOICEACTIVATED 

INTERFACE 

BMI,  Ific^  has  announced  the  de¥eiop- 
rr^ent  of  a  new  tape-recorder  activator  ac- 
cessory designed  to  maKe  recording 
acanner-radjo  activity  easier  and  rrore 
convenient.  Nlt^jLogger^"  plugs  in  be- 
tween s  scanner  and  any  standard  cas^ 
sette  recorder.  No  external  relays  or 
Impedance-matching  devices  are  needed. 
Voice-relay  iVOX)  operation  permits  re- 
cording of  up  to  seven  days  or  more  of  mea- 
sages  on  a  single  C-90  cassette  tape, 
depending  on  average  channel  use. 
NlteUc^ger  includes  a  VOX-level  LED  indi- 
cator, whkh  assures  perfect  adjustment, 
a  vox-delay  control  which  rrlnirrizes 
dead  tape  time  and  annoying  tape-re- 
corder staft/slop  noises,  and  a  built  in 
speaker  system  thai  allow^s  monitoring  oi 
scanner  reception  during  recording.  The 
monitor's  volume  control  is  I r*de pendent 
of  the  recording  level  so  the  user  can  se- 
lect anything  from  full  votume  to  silence 


The  BMi  Nitetogger. 


Y06$u*s  fRQSSOO  communications  recetv^* 


vvlthout  affecting  the  volume  of  recorded 
messages, 

Fof  more  information,  write  BMK  inc.^  flS 
Easf  Pslafins  Ro^d.  Prospect  Heighis  tL 
6O070. 

FREE  TOOL  AND 
INSTRUMENT  CATALOG 

{Contact  East  Is  offering  their  1385  elec- 
tronic tool  and  test  Instrument  catalog, 
featuring  over  5,000  technical  products  for 
assembling,  testing,  and  repairing  elec- 
tronic equipment.  Produces  inctude  preci- 
sion hand  tools,  test  instruments,  tool 
kitSni  soldering  supplies,  and  a  full  selec- 
tion of  telecommunication  toots  and  m- 
strgmenis. 

The  Contact  East  1965  catalog  is  avail- 
able tree  from  Contact  East,  7  Cypress 
Drive,  PQ  Box  fdO,  Burtingtorr  MA  01803; 
(6r7}-272  505h 

ADTECH  SWITCHING  SUPPLY 

Adtech  Power  has  announced  their 
newest  Switcher  Mo^el>  Power  Suppty^  the 
CS^1307.  This  50-Watt*  aoutput  MOSFET 
supply  uses  a  50-kHz  operating  frequency 
in  a  fly  forward  topology. 

Many  output  combine  lions  ere  avail- 
able; a  common  combination  is  +  5  V  @  4 
Amps,  +  12  V  @  2  Amps,  and  -  *2  V  ®  0,5 
Amps.  The  standard  size  is  5^'  x  3.7S* 
X  2.0'.  A  t}feakaway  taib  arrangement  on 
the  PC6  allows  users  to  reduce  wtdth  to 
3  25*  wt>en  space  is  a  pfobtem. 

For  mofe  details,  contact  Adtech 


Power,  1620  South  Sunkht  Sfrsef,  Ana- 
heim CA  92606^ 

BRAILLE  DISPLAY 
PROCESSOR 

A  device  with  an  electronic  braille  dis- 
play, providing  mstani  personal -computer 
access  for  blind  persons,  has  t^oen  devel- 
oped by  Visualtekr  Inc.,  o1  Santa  Monica, 
California.  The  Braille  Display  Processor 
{BOP)  gives  bNnd  Individuals  easy  access 
to  columnr<»riented  Information  useful  for 
spreadsheet  and  programming  appUca- 
tlofis.  as  well  as  a  wide  variety  of  other 
computer  used. 

The  BDP  is  available  in  two  models:  the 
BDP-^  for  use  with  the  Apple  ii ,11  + ,  or  lie. 
and  the  BDP.21  for  use  with  the  IBM  PC 
and  PC/XT.  or  compatible  PCs.  The  8DP 
allows  blind  users  to  read  the  computer 
display  on  a  20-cell  refreshable  braille  win- 
dow In  usef-selec table  &  or  B-dot  com* 
puter  !)raille, 

for  more  infofmation,  contact  Visuaf- 
mk,  tetO^Iti  Si.  Santa  Monica  CA  90404; 
(2l3>^9S84t. 

DAVLE  TECH  PC  STATION 

The  Model  PCBH-&0  Is  a  rugged  printed- 
clrcu It-board  holder  and  solder  station  de- 
signed especially  for  laboratory,  proto* 
type,  and  repair  work  as  well  as  lifihl 
production  applications.  Sell -locking  end 
supports  slide  easHy  to  suit  the  tioard  $ 
width.  The  bosrd  holders  are  spdng-load- 
ed  tor  easy  tx>ard  removal  and  replace^ 


ViSiiSitek's  Bratffe  Display  Processor. 
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Tfte  Adtech  CS-13Q7  switching  power  ^tippiy. 


The  PC&H'SO  worif  station  from  Osvfe  Tech. 


Tit9  Octopus  from  Jens^rt  Toots, 


ment  without  readjustment.  The  board 
may  b^  ralated  a  lull  360^  tor  easy  access 
to  both  sides  and  may  be  locked  at  any 
angFe  for  optimum  efficieficy.  Ttie  PC6H- 
50  includes  a  sp^c ^ally-designed  ^oEde'Ting 
ii^n  hoicfer  whbcb  Holds  a  sold€fing  iroci 
safely  and  a  tlp^cieaning  sponge  for 
added  convenience  and  Improved  produc- 
tivity. Tf^e  unit  is  free-standlng  or  may  be 
mounted  lo  a  woffi±tencf>.  The  PCBH-50  will 
hokt  boards  up  to  10  i  rubes  x  12  inches, 

F^T  more  information,  contact  Da  We 
Tech,  inc.,  2-QS  Santa  Place,  Fair  Lawn  NJ 
Q74W;(2Q1h796-172Q. 

GOMPU-FIRE  EXrrNGUESHER 

The  Compu-Fjre' "  is  a  fechargeatjie  tire 
extingui^er  for  m^crocomputefs,  printer^, 
and  p0t\^h^f^\^.  Only  10  inches  tal^  and 
weighing  2V4  pounds,  the  unit  contains  20 
ounces  of  Halon  121 1,  an  agent  which  pro- 
duces no  static  electricity  upon  dis- 
charge arvd  which  leaves  no  residue  to 
harm  electronic  compofvefits.  The  eidrn- 
gyisher  features  a  chrome-pfated^  DOT 
&teel  cylinder,  an  alummum  valve  assem- 
bly,  and  a  pfessura4fidlcattng  gauge.  It 
carries  a  U.L  rating  of  2B:C  and  a  manu- 
facturer's S-year  limited  warranty.  On  the 
front  ot  the  cylinder  are  pictorial  instruc- 
tions  fof  use.  a$  well  as  a  pictogram  ir»dl- 
catirtg  its  &ultabintY  for  computer  fires. 

Fof  lurttief  details^  contact  Protectaff 


y/^^iMj/^j/jijiDjUil 


I   '    '71      ^   '    i 


M 


Weatfmf  tjoots  from  fUto-TetL 


Corp.,  5423  Page  Drive,  Pittsiturgh  PA 

KILO  TEC  WEATHER  SOOTS 

Kilo-Tec  *3  now  offe/mg  weaiher-resis- 


tant  boots  for  use  with  BMC,  UHF,  F^  and 
N  connector*  on  RG-58,  RG-59,  Or  RG-flX 
coaxial  cable.  The  boots,  designed  to 
Keep  connectiOAS  clean  and  dry,  are  made 
of  a  fleiribie  vinyl  material  that  resists 
moisture  and  that  will  not  bteak  down 


when  eitposed  to  the  sun  s  rays.  Custom 
boots  are  al&o  avail lable  for  other  combi- 
nations of  connectors  and  cables. 

For  more  information,  contact  t(itoTec, 
PO  Bom  JOOi,  Osk  VtBw  CA  93022. 

OCTOPUS 
TROUBLESHOOTER 

Jensen  Tools  has  announce>d  the  Octo- 
pus, a  d^vfce  which  provides  a  fast^  effi- 
cient method  of  troubleshooting  electroff>- 
ic  assemtrlied  to  ttie  component  iev^U 
both  In  and  out  of  a  circuit.  When  UAed  in 
conjunction  with  a  duaf-trace  oscillo- 
scope having  an  X-Y  function,  or  with  a 
single-trace  scope  that  accepts  eitternal 
horizontal-sweep  output,  (he  Octopus 
generates  a  60- hi  sinusoidal  test  signal  of 
approximately  3  V  p-p.  When  ttiis  signal  is 
applied  to  the  component  under  test  (re- 
sis  tor,  c;apacjtor,  semiconductor,  induc- 
tor, etc.)  It  will  display  the  component's 
cyrrent/voltage  response  on  the  oscillo- 
scope. By  comparing  a  suspect  compo- 
nent's trace  to  a  good  component's  trace, 
the  bad  component  can  be  quickly  identi- 
fied. 

For  more  Information  or  for  a  free  cata- 
log of  other  test  equipment  and  hard-to- 
find  tools  for  electronic  assembly,  trouble- 
shooting, afid  repair,  write  or  call  J»n&eft 
Toots,  inc.,  7St5  S  46th  Stmet^  Phoemx  AZ 
^040.  (^2)'96B'6237. 


UHF  POWER  AMP 

Ali-eiSS/GflT  {in  32121  325  400  mi  ftF  amp. 

50Wou:puitrom4'10W 
inp4jT  using  Bmat 
X651Z:  s^iver-ptated 
cavity  ifi  removable 
drawer  Requires  115/ 
230  VAC  &  20  VDC 
7j(l9Vjxie",  75  lbs. 

sh.  Used-not  tested,  excellent  caf^ition     SI 59.50 

JlH-6t54/GRT  VHF  POWER  AMP.  same  as  AM  6155 
excirpt  cowtfs  116-149  95  MHz  range;  ysed-not 
tested. - -.. $209.50 

CU-B72  HF  ANTENNA  COUPLER  foruDto  eight  2^32 
MHz  receivers;  70  ohm  output.  N  connections,  test 
meter,  and  206922  lubes    7 ;< 9^^16.5.  40  lbs  sti 
Us«l. 449,50 

m-n  UNIVfBSAL  BRIDGE,  niiasures  10  pf-llOO  rnf 
Capacilance  G  i  mH-iiOH  Inductance.  Insulation  DC 
Resistance,  Transformer  Turns  Ratio,  OC  leakage, 
Dissipation,  and  Q  Storage.  115  VAC  60  Hz; 
5S'<9x9J,  ISIbssh  Used-checked,.  ,,..$115.00: 
Ma^ud^  partjfti  repro, ........„„,««,„. ...S£.5D 


FUcn  FOB  Lima,  0.  *  VISA,  MASTB^CAAO  AcceplBd. 
fur  Shippmg  •  Send  for  Naw  FREE  CATALOG 
Address  Dipt,  73      •    Phoiw:  119/227-6573 


1016  E.  EUREKA  -  Bojc  110S  -  LIMA,  OHIO  •  4SS07 


BEST  BUY  ON  KENWOOD 
TR-2600A     S289.95 
TH-21AT       $184.95 

OuB fit f ties  limited,  shipping  extrs 
Check,  Cash,  or  C.OM^ 

H.L.  Heaster,  Inc* 

203  Buckhannon  Pike 

Clarksburg,  W.  Va.  26301 

ORDERS  Oft  (NFaRMATION 

W.  Va.  TolhFree  1-800-352-3177 
Nation  Wide  Toil-Free  1-800-824-7888. 

operator  885  Allow S-Sdays 

Florida  (904)  673-4066       for  return  cail 


CODE  TRAINING  ON  THE  APPLE 


CM,  TLTORSOFT  leaches  Character. 
Word,  Callsign,  and  QSO  Phrase  Rec- 
ognition. 

FEATURESi    Randomized,    Interactive 
routines,    Progranimed    learning.    Auto* 
mated  menus.  Automatic  grading,  Var- 
iable speed  and  pitch, 
C,W.  TUTORSOFT,  diskette  and  Study 
Guide,  S30  dollars,  postpaid, 
C,W.   TESTMASTER    generates   FCC- 
Type  QSO  paragraph  with   13  random, 
or  user -programmable,   variabales,  i.e,, 
callsign,  RST,  QTH,  rig,  etc..  Automated 
quiz  scores  user  comprehension. 
C,W,  TESTMASTER.   diskette  and 
Study  Guide,  J 30  dollars,  postpaid. 

RL  5^  Box  37^  KmoxuUle^ 

IOWA  50138 

Ph.  (515}  842^256 

TWIN   OAKS     ASSOCIATES 


"When  You  Buy,  Say  73" 
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THE  MOST  AFFORDABLE 
REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(MMD  GIVES  THeM  TO  WU  AS  STANDAflQ  EQWPMENTf^ 


Band 


Kit 


10M,6M. 
2M,220       $680 


Wired 


$880 


440 


S780         $980 


FEATURES: 


SENSITIVITY  SECOtSlDTON0NE:0. 15  uV(VHF),  0.2  uV(UHF}TYP. 
SELECTfVITY  THAT  CANT  BE  BEAT!  BOTH  8  POLE  XTAL  FILTER 
&  CERAMIC  FILTER  FOR  >  lOOdBAT  ±  12KHZ  HELICAL  RESON- 
ATOR FRONT  ENDS  TO  FIGHT  DESENSE  &  INTERMOD. 
OTHER  GREAT  RECEIVER  FEATURES;  FLUTTER-PROOF 
SQUELCH,  AFC  TO  COMPENSATE  FOR  OFF-FREQ  TRANSMIT- 
TERS, SEPARATE  LOCAL  SPEAKER  AMPLIFIER  &  CONTROL 
CLEAN.  EASYTLINE  TRANSMITTER;  UP  TO  20  WATTS  OUT(UPTO 
SOW  WITH  OPTIONAL  PA). 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS,  LINKS.  TELEMETRY.  ETC. 


•  R144/R2Z0  FM  RCVRS  for  2M  or  220  MHz.  O.ISuV 
sens,;&pole  xtal  filter  a  ceramic  filter  in  l-f ,  helical 
resonator  front  end  for  exceptional  selectivity, 
>T0O<JBal  *  12kH2;  best  available  today.  Flul- 
ter-pfoof  squelch.  AFC  tracks  dfifting  xmirs. 
Xtaioven  avail.  Kit  only  $i:%, 

•  R451  FM  RCVR  Same  but  fof  uhf.  Tuned 
line  front  end,  0.3uVsens.  Kit  only  $138. 

•  R76  FM  RCVR  for  lOM,  6M,  2M,  or  220.  As  above, 
but  w^oAFCorHelfes.  Kits  or\ly  $118,  AJsoavaiJ  w/4  pole  filter,  only  $9a^klt. 

•  R110  VHP  AM  RECEIVER  Kil  for  VHF  aircraft 
or  ham  brands  or  Space  GhuttJe.  Only  S96. 


TS1  VHFFf^  EXCfTERforlOM,6M,2M,or 

220  MHz.  2  Watts  continuous,  up  to3W 

Intemnittenl  $66/kit 

T451  UHF  FM  EXCITER  2  to  3  Watt  S.Kit  only  $78. 

Xtaioven  avail. 

VHF  &  UHF  LINEAR  AMPUFIERS.  For  either  FM  Of  SSB.  Power  levefs 

from  10  to  45  Watts  to  go  with  exciters  &  xmtg  convert  ers.  Severs  I  models. 

Kits  from  $78. 


NOW--FCC  TYPE-ACCEPTED  TftANSMfTTERS  4  RECEfVERSAVAfLABlE 
FORHIGHBAND&UHF  CALL  FORDETAiLS. 


RECEIVING  CONVERTERS 


Mo(to(s  to  covef  every  prac iicaJ  rf  &  if  tb^qc  to  listen  to  SSB, 
FiWi,  ATV.  etc.  N  F  =*  2  dB  or  i^s^ 


LOW-NOISE  PR EAM PS 


VHF  MODELS 

Kit  with  Case  $4^ 

Less  Case  $S9 

Wirtd  $€9 


UHF  MODELS 

Kit  with  Case  $5d 

Less  Casa  $49 

Wired  $7S 


Mttnm 

nscalrar 

InpMl  Rangi 

Output 

as-M 

144' 148 

50-S2 

28-30 

ao-54 

144-143 

144-T4Q 

3S-30 

14&-147 

a-30 

144-1444 

2r-2?4 

146.14a 

28-30 

^iM^tifi 

50-54 

SS^O-flSS 

29-3Q 

^-224 

144-146 

222-^ 

M4-t4© 

2Sl>-224 

60-S4 

2S-2SA 

^B-» 

432-434 

a&-30 

43S-43/ 

26-30 

4a-4as 

t44^14fi 

43£-43e 

»-S4 

439,25 

01,25 

SC  ANN  Ol  QON  V  ERTEBS  D:>py  S06  M  Hz  band  on  any  scarv 
ner.  WiradAested  OM  LY  $88. 


TRANSMIT  CONVERTERS 


For  SSB,  CW,  ATV,  FM,  etc,  Why  pay  bJa  bucks  tor  a  mulli 
mode  rip  for  each  band?  Can  ba  linked  with  receive  convert- 
ef  9  for  transcet^o.  2  Watts  output  vHf.  1  Watt  uhf. 


Hamtronics  Breaks 
the  Price  Barrier! 

Nn  Need  to  Pay  SBC  to  $12S 

for  a  GjAs  FET  Preamp. 


FEATURES: 

•  Very  Low  Noise:  0.7  dB  VHF,  0.8  dB  UHF 

•  High  Gain;  18  to  28  dB,  Depending  on  Freq. 

•  Wide  Dynamic  Range  for  Overload  Resistance 

•  Latest  Dual-gate  GaAs  FET  Very  Stable 
MODEL  TUNES  RANGE  PRICE 


LNG-28 

26^30    MHz 

S49 

LNG-50 

46-56   MHz 

$49 

LNG-144 

137-150  MHz 

$49 

LNG-160 

150-172  MHz 

$49 

LNG'220 

210-230  MH2 

$49 

LNG-432 

400-470  MHz 

$49 

LNG-800 

600-960  MHz 

$49 

For  VHF, 
Model  XV2 
Kit  $79 
Wired  $149 
(Specify  band) 

For  UHF, 
Model  XV4 
Kit  S99 
Wired  $169 


Excftsr 
Input  Rafi)|t 


Antenna 
^ftput 

144^  MS 


27^27.4 
23-30 
50-54 

144-140 
50-54 

144-140 


144-144  4 
220  222* 

50-52 
144- 14S 

4S-437 


30-54 

144^-^40 


43Sl® 
432-436^ 


*Add$2arDr2Miriput 


VHF  &  UHF  LINEAR  AMPLIFrERS.  Use  with  above. 
Powef  levels  from  10  to  45  Watls.  Several  models, 
kits  from  $7a. 


HELICAL  RESONATOR 
PR  EAM  PS 


Low-noise  preamps  with 
helical  resonators  re- 
duce intermod  and 
cross-band  interference 
in  critical  applications. 
12  dB  gain. 


Modal 

HRA-144 
HRA-220 
HRA-432 
HRA-(  ) 
HRA-<    ) 


Tuning  Range 

143-150  MHz 
213-233  MHz 
420-450  MHz 
150-174  MHz 
450-470  MHz 


Price 

$49 
$49 
$59 
$54 
$64 


ACCESSORIES 


•  MO-202  FSK  DATA  MODULATOR.  Run  up 
to  1 200  baud  digital  or  packet  radio  sfg^ 
nals  through  any  FM  transmitter.  Auto- 
malically  keys  transmitter  and  provides 
handshakes.  1200/2200  Hz  torses.  Kit  only 
$46. 

•  DE  202  FSK  DATA  DEMODULATOR.  Use 
with  any  FM  receiver  to  detect  packet  ra- 
dtoorotherdigltaldatain  "202"  modem 
format.  Provides  audio  conditioning  and 
handshakes.  Kit  onJy  $38. 

•  COR-2  KIT  With  audio  mixer,  local 
speaker  amplifier,  tail  &  lime-out  timers. 
Only  $38. 

•  COR'3  KIT  as  above,  but  with  "courtesy 
beep".  Only  $58. 

•  CWID  KITS  158  bits,  easily  field  program- 
mable, dean  audio.  Kit  only  $68. 

•  A1 6  RF  TIGHT  BOX  Deep  drawn  alum. 
case  with  tight  cover  and  no  seams. 
7x8x2  inches.  Designed  especially  for 
repeaters.  $20. 

•  DTMF  DECODER/CONTROLLER  KITS. 
Control  2  separate  on/off  functions  with 
touchtones*,  e.g..  repeaterand  auto- 
patch.  Use  with  mam  or  aux.  receiver  or 
with  Autopatch.  Only  $90 

•  AUTO  PATCH  KITS.  Provide  repeater  auto* 
patch,  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control  via 
repeater  receiver.  Many  other  features. 
Only  $90.  Requires  DTMF  Module. 

•  SIMPLEX  AUTOPATCH.  Use  with  yourPM 
transceiver.  System  includes  DTMF  &  Au- 
topatch  modu  les  above  and  new  Timing 
module  to  provide  simplex  autopatch  and 
reverse  autopalchXomplete  patch  syS' 
tern  only  5200/kit.  Call  or  write  for  details. 


Call  or  Write  for  FREE  CATALOG 

(Send  $2.00  0r4  IPC's  foroverseas  mailing) 

Order  by  phone  or  mail  •  Add  $3  S  &  H  per  order 

(Eiectronic  answering  service  evenings  &  weekends) 

Use  VfSA,  MASTERCARD,  Check,  or  UPS  COD. 


ronics,  inc. 

6S-D  MOUL  ROAD  •  HILTON  NY  14468 

PhOnS:  7i6'392-9430  ttmnlromcs' is  m  ngistva  tradvnBili 


John  J  Meshna  Jr.,  Inc. 

P.  O,  Box  62  19Allenon  St  E.  Lynn,  Ma.  01904  Tel:  (617)  595-2275 

Dual  8"  F.  a  D,  Case  by  SMS  wl  PO IVEH  ONE  Power  Supply  &  Cooling  Fans 

We  were  very  fortunate  to  find  these  beautifully  designed  &  constructed  rack 
mount  di^  tkive  cases  in  the  surplus  field.  These  c^es  were  made  for  Scienti' 
fie  Micro  Systems  for  thek  FT  Series  of  equipment  They  are  manufactured 
from  heavy  guage  steel  w/  a  cast  metal  designer  bezel  They  were  designed  to 
house  2  8''  floppy  or  hard  drives*  We  offer  you  the  case  witli  the  following 
components  &  features:  hinged  cover  with  restraining  cable  for  simplified  ser- 
vicing  of  the  interior  components^  2  muffin  fans  for  assured  cool  operation, 
stuS  for  mounting  the  controller  card  listed  below,  and  a  heavy  duty  Power 
One  power  supply  (their  model  no.  CP  281  A),  The  outputs  of  the  power  sup- 
ply are  as  foUows:  +5  vdc  11  amps,  ^24  vdc  3.5  amps,  ^12  vdc  ,25  amps,  -12 
vdc  .25  amps,  &  -5  vdc  .25  amps.  The  input  to  the  power  supply  is  1 J  5/230 
vac  50/60  Hz,  and  is  both  filtered  and  fused  This  assembly  must  have  origin- 
ally sold  for  well  over  $300.00  each  !  Only  25  on  hand,  so  order  early  or  be 
left  out  on  this  super  bargain  !  Shpg.  wt  38  Jib.  SPL-479-55  $135.00  each 

Scientific  Micro  Systems  IBM  3740  Compatible  S"  FDD  Controller  Card 

The  SMS  FD  0502  8"  floppy  disc  drive  controller  is  a  complete  prBprogram- 
med  controller  for  single  or  double  density  recording  on  either  single  or  dual 
headed  disc  drives.  It  performs  control  functions  required  to  transfer  data  be- 
tween I  to  4  drives  and  a  host  system,  performs  all  formatting  functions  re- 
quired to  read  and  write  data  and  utilizes  both  IBM  single  and  double  density 
standards  to  achieve  up  to  630  Kilobytes  of  storage  per  disc  surface.  Some 
features  are:  progtammable  sector  size,  128,  256,  512,  or  1024  bytes,  jumper 
selectaMe  drive  type,  block  transfer  mode,  sector  buffer,  overlapped  head  seek^ 
on  board  General  Purpose  Host  Interface  with  asynchronous  19  TTL  signal 
lines  for  eight  bit  host  system  and  input  of  only  5  vdc  6  amps.   This  board  pro- 
vides a  direct  interface  to  the  following  drives:  Shugart  800  -2/8S0,  Pertec 
511,  Memorex  550/552,  MFE  751 B,  Qame  Data  Trak  and  simlliar  drives.  These 
boards  were  removed  from  the  above  cabinets  which  were  in  service  pnor  to  our 
reception  of  them.  The  manufacturers  price  on  these  IBM  compatible  boards  is 
currently  $900. 00  each  These  boards  all  appear  to  be  in  excellent  condition.  If 
more  information  is  needed,  please  call  us.  Shpg.  wt.  5  Ih  SPL  480  $1 50.00 


■•■Bi^^ 


imiuitiCiii 
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SEAGATE  TECHNOLOG  Y  ST 506  3% '  HARDE  ■ 
The  Seagate  Technology  ST  506  hswd  disc  drive  utilizes  proven  Winchester  technology  for 
reliable  storage  of  up  to  3  megabytes  of  formatted  data.  Some  features  of  this  very  popular 
drive  are:  5  megabit/second  data  transfer  rate,  simple  floppy  like  interface,  high  speed  band 
actuator  &  stepper  head  positioning,  requires  only  +  5  &  ^t  IB  vdc,  and  same  physical  size 
and  mounting  parameters  as  a  mini  floppy  drive.  This  Shugart  compatible  drive  is  the  earner 
as  used  on  many  home  personal  computers.  Each  drive  is  checked  out  prior  to  shipment. 
Comes  with  data.  Will  run  with  OMTI  oontroUer  board,  listed  below.  Only  a  few  on  hand,  so 
order  early.  Bhpg.  wt.  81b.  ST-506 $175.00 

Finally f  affordable^  intelligent  disc  drive  controllers  are  available  at  low,  low  surplus  prices.  The 
OMTI  20C  controller  boards  we  offer  are  unused,  late  style,  surplus  from  a  now  defunct  system 
house.    OMTI  is  a  division  of  Scientific  Micro  Systems.   These  boards  will  handle  up  to  (2)  5H 
inch  Winchester  type  hard  drives  that  utilize  a  standard  54  pin  SASI  interface.  Perfect  for  using 
with  the  abowe  Seagate  ST  506  drive,  or  other  hard  drives  from  5  megabytes  of  storage  on  up. 
The  controllers  have  buffered  sleyrfseek  modeSf  overlapped  seeks,  auto  seek  &  verify,  extensive 
fault  detection,  auto  head  &  cylinder  switching,  full  sector  buffering,  256/512  bytes /sec  tor,  33 
or  16  sectors/track  (jumper  selectable),  programmable  disc  parameters  and  much  more.  The 
board  runs  on  +5  vdc  &  -f-12  vdc.  We  supply  users  manual  &  pinout  data.  Guaranteed  0.  K. 
Shpg.wt,31b.   OMTI  20  C  $1 50.00  each  2/$275.00  Qty.  pricing  avaUahle, 

5  VDC  25  AMP  SWITCHING  POWER  SUPPLY 

We  pst  got  in  a  small  lot  of  ruggedly  built,  lightweight  (4  lb.},  compact 
(11*' X  5"  K  1 W),  fully  enclosed  (cover  removed  for  pic),  regulated, 
switching,  power  supplies  made  by  RO  Industries.  Input  of  115/230  vac 
is  attached  thru  convenient,  clearly  marked  screw  terminals.  The  hefty 
5  vdc  25  amp  output  is  via  heavy  duty,  brass  lugs  with  a  Red  LED  sta 
tus  indicator  All  appear  to  be  unused  and  in  excellent  condition, 
Shpg,  wt  6  Ih  PS-8  $50.00 

~^Phone  (61 7)  595-2275  to  place  your  order  by  phone. 
Free  72  page  catalogue  available  or  send  S1 .00  for  1st    MC.  VISA  or  American  Express  charge  cards  accepted. 
class  service  to  P,  0.  Box  62  E,  Lynn,  M^  01304. 
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THE  FIRST  NAME  IN 
ELECTRONIC  TEST  GEAR 


20  MHz  DUAL  TRACE  OSCILLOSCOPE 


45  MHz  DUAL  SWEEP  OSCILLOSCOPE 


$399 


SGOpa  oompdrers  to  oL^efs  coilirvg  iiundfTdi  mors.  FnALufes  i  nclud« 

a  cenqxift^fif  initf^  Circuit  lor  fmts,t9t,  ct^wcilor.  digiiii  ^itcmi  904 

«0d«  tMtinip.  •  TV  ^tdeo  sync  fmm  •  wd*  Mncf^itftft  A  h^  Wftt^ 

^iiy  •  intEiTis)  grit)cute  •  irdxii  parMl  Met  nMahx  •  £  t^fs  «  rvign 

senuiivil)^  x-y  frnMH  •  regutftWd  powet  tufipiy  *  twiM'in  calmraior 

■  tiKk  iQlid  trip^nng       •  ilfA— Add  f  1D.0O  p«r  uhlt  tbf  polUga,  ov#r«a«i  onten 

■dd  11%  of  I0UI  l>rd«r  rof  1nftur«d  SurficA  Mall 


95* 


mMft:f  iianlDrwii  OViCf  IHWi  mi  inn  Hill  Mmable inqge* ividoif  •  JOctk^ 

and  MTlmvi  fV  modt^i  •  IrCini  [»r^  «  r  fjemitan  .  i?^  «  •ufnomer 

tnpa  Df  CHI  jumd  CH2  ii«T«ifann»  dnpiiyM  mi  smuat  vul  l  *  1  li^f  1 .  fjaip  afto 

awnp  DU+tJut  •  *u+0  f  tWSiill  •  PT*§tp  TRmtp      -  uSA-MA  *10  OD  |»r  vnll  tot  |»»tia*,  «»»■•«  wdvrs 


$799. 

Tiianiipiiaiii  hnjuf 


95* 


RAMSEY  D-tlOO 
i|,  VOM  MULTITESTER 

C[j«npji£l  arhcj  f«liat)l»,  dsingirHK}  lo 
I       se/  V I  c«  a  wide  va  nety  o1  «quipmani 

Ftalutfes-iTiclude  *  riirror  bach 
-4       leal*  •  dDublviewele^  preciii&n 
hi       mqimng  call  •  dctJble  avorland  pro- 

itfCiJoo  *  an  meal  low  coat  Kimi  lor 

|lt«  bo^iriner  ot  utm  apara  back-up 

una 


$i995 


icfi  ie#di  aod 


NEW  RAMSEY  1200 
VOM  MULTITESTER 

LEDl  wtih  thit  prcflessionai  qualuy 
iTitflftf  Other  reaiures  Include; 
decibel  scaFe  »  20 K  voM  moienng 
lyiiem  *  S:.'/'  mtfTDred  schec  * 
polar ily  Switch  *  SOniEfd^ufing 
f  an^fri  *  ufvlY  probes  •  Ngh 


J. .a   ^^ 


S2495 


lulttfy  incJuded 


RAMSEY  D-3100 
DIGITAL  MULTIMnER 

flei  Labia.  actureiT!  O'gi'iidi  mca- 
suro-majita  al  an  amazingly  kyfi 
cn^i  •  In-line  color  ooded  pu&h 
buHons.  spe<^d^  range  Bel&cilr^rii 
•  abs  p(li:illi:  ill)  startcl.  •  rsfCtJ^Btid 
input  laDlti  >  Dvefiojid  protection 
cm  aki  rangas  •  3'^  (3^1  iOO  dtt- 
ptay  iinth  autQ  zaro,  auto  jnoiaftty 
A  ■kMH'  SAT  irutbc^or 


$4995 


trti  Il>^  vnd 
ti4lLtff  inc^udtd 


CT-70  7  DIGIT  525  MHz 
COUNTER 

t«o^u4Jiitr«t«df»iiifwoug*tprce  Fwmvs 

•  3  Irv^MKy  langis  mch  with  pte  ump  *  daalt 
f4i«cial>kfi  QMe  times  *  gala  acnviTv  indicaiot 

•  iSbmV  ^  ISO  M^Ht  lypic^l  Beneilfh^Jly  •  wtdo 


$11995 

CT-?"D-*it 
BP^niCAdfMicic 


wirfrd  inclu^dti 
AC  Ad^piei' 


CT-90  9  DIGIT  600  MHz 
COUNTER 

^ef^a[i]«  tor 'tess  ihan  t30Q  Fienurai  3 
jdEe  ;jrn*$  •  $  dtgiis  «  Q2ie  irxticilot 

•  di»pkBr  notd  •  5^mV  i^*  150  Mh/  typical  iem- 
:Si|ivr|y  •  10  MHi  1»iDebBE«  )Qr  WWVcal^bfalian 

•  t  ppni  accu  racy 


$14995 


wired  lnpclud«« 
AC  adapter 

CT-SJO  hki  sta^.^ 

OV'i  0  t  P^^  i;»v4ri  timatutf    S9.ft5 

BP^  mead  paci^  e.95 


CT-l25  9mG1T1.2GHz 
COUNTER 

>^  9  3«ig.-i  C':.uiika(  inra mil  oolperform  laniiKcofJ- 
•n-g  rtundredi  mort.  *  9MV  maicator  *  ?4cnV  ^ 
ISO  MHz  typ»c.d]  sansminty  «  9  digM  desplay 
4  1  ppih  accuracy  •  d^4ay  i144d  *  dual  inpul^ 
wilh  preampa 


$1  6995 

SP'-4  nicad  fmcH. 


wirad  JncJudei 
AC  adapl#r 


1^ 

r 


i<ii%H  jinin  itrv 


CT-50  8  OIGtT  60Q  MHz 
COUNTER 

*"  aandh  Qountwr  wdti  Qptt»wl 
.     r^  adwibar.  whinth  mti»  tho  CT- 
ti  ^tqtlsii  readout  for  mcKtst  any  n^cei'iNn 
•  _ :.  i  I V  i|^  150  MHi  Cypress  Mht4tivtly  •  fl  digit 
dtspliiy  •  1  ppm  accuracy 


$16995 


■  ^  2aiipt«r  dirt . 


tatfs 
u.ss 


I 


8WC)*lj6WiibBh  i'Mt*MMtll-fii:*f 

KtMia      >  y»i. 


DM-7aO  DIGITAL  MULTIMETER 

Professional  quality  qUj  htitiby-st  prJ^u  Fea- 
tures incik^d*  26  diHer'ffnl  ranges  4 rid  £  Tunc- 
lions  •  3','.  dlQlE,  A  incri  LED  diapiay  *  auta- 
msMc  decimal  pIflCAmont  •  automilic  pO'arHy 


$11995 


»i.ritd  ■n€lod«t 
AC  Bda{34«f 


protH  Mrl 


PS-2  AUDIO  MULTIPLIER 

Thfl  PS*!  15  tiftjidv  iur  high  resoiuuan  audifl 
re&olutron  measurBrrifinlSr  mulliplMsa  UP  In  'f4- 
quertcy  *  great  For  fL  lone  maasurementa 
>  mutiiplia!-  by  1Q  or  100  *  O.QI  Kz  resolultg-n  & 
buiD'tn  tigrnai  pr MJtipi/caiidition«ir 


$4995 


PS-S  kit 


PR-2  COUNTER  PREAMP 

Thlj  PR'S  is  id^4>l  '<?r  me-naijifiny  rtsiik  signals 

Ifom  10 10  1  ,D00  MHz  •  Ndl  i?B  db  gain  •  BNC 
conneclDrs  •  great  far  anilting  RF  •  ^^fta^ 
rec«l'¥BT/TV  prnamp 


$4495 


nfi/cd  iidiyd** 
AC  adapter 


tm-ikA. 


PS-1R  600  MHz  PRESCAUR 

EntendH  riip  rangr-  nf  Y^-^^jr  pnisi?tiii  rJOuriLE-r  to 
600  Mh\z  *  2  slEigi.-  r'i>'  imp  «  dlvjda  by  10  Cir* 
cuitry  «  scinatliufLy  ^brnV  @  iSo  MH/  *  BNC 

connector*!  •  dru^wi  any  ocujnii'r 


mrvd  incliif}** 
AC  adaplw 


PS-ia*tl 


ACCESSOniES  FOR  RAMSEY  COUNTERS 

T«tescopi€  whip  antenna— BNC  plug    ..  S  fi.$S 
High  impedance  probe,  light  loading  . . .     t6.95 

Low  pass  probe,  audio  use ,     10.SS 

DIrecl  probe,  general  purpose  use 13.95 

Tilt  ball,  for  CT-70.  90, 125 ,,,...     3.95 


VtSA 


Ml^1»iCBll] 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  4G6735  RAMSEY  CI 


TFfllWS:  •  ^alisfactlon  guaranlB^d  •  examine  for  tQ  days;  If  noj  plffiB&d,  reEurn  In 
original  lorm  for  ralufid  •  sdil  6%  lor  shipping  and  Insurance  tn  a  maxlmun)  ol 
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■ 

TUBES 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

2C39/7289 

S     34.00 

1 182/4600A 

5500.00 

ML7815AL 

%  60,00 

2E26 

7.95 

4600A 

500.00 

7843 

107.00 

2K2S 

200.00 

4624 

310.00 

7854 

130.00 

3-50OZ 

102.00 

4557 

84.00 

ML7855KAL 

125.00 

3-1000Z/8164 

400.00 

4662 

100.00 

7984 

14.95 

3828/ 866A 

9.50 

4665 

500.00 

8072 

84.00 

3CX400U7/8961 

255.00 

4687 

P.O.R. 

8106 

5.00 

3CX1000A7/8283 

526 . 00 

5675 

42.00 

8117A 

225.00 

3CX3000F1/8239 

567 . 00 

5721 

250.00 

8121 

110.00 

3CW30000H7 

1700.00 

5768 

125.00 

8122 

110.00 

3X25O0A3 

473.00 

5819 

119.00 

8134 

470.00 

3X3000F1 

557.00 

5836 

232.50 

8156 

12.00 

4-65A/«165 

69.00 

5837 

232.50 

8233 

60.00 

4-i25A/4D2I 

79.00 

5861 

140.00 

8236 

35.00 

4-250A/5D22 

98.00 

5867A 

185 . 00 

S295/PL172 

500.00 

4-400A/8438 

98.00 

5868/AX9902 

270.00 

8458 

35.00 

4-400B/7527 

110. OU 

5876/A 

42.00 

8462 

130.00 

4-400C/6775 

110.00 

5881 /6L 6 

8.00 

8505A 

95.00 

4-I000A/8166 

444.00 

5893 

60.00 

8533W 

136.00 

4CX2 SOB/ 7203 

54.00 

5894/A 

64.00 

8560/A 

75.00 

4CX250FG/8621 

75.00 

5894B/8737 

54.00 

8560AS 

100.00 

4CX2501C/8245 

125.00 

5946 

395.00 

8608 

38.00 

4CX250R/7580H 

90-00 

6083 /AZ 9909 

95.00 

8624 

100.00 

4CX300A/8167 

170.00 

6146/6146A 

8.50 

8637 

70.00 

4CX350A/8321 

110.00 

6146B/8298 

10.50 

8643 

83.00 

4CX350F/8322 

115.00 

6146W/7212 

17.95 

8647 

168.00 

4CX350FJ/8904 

140.00 

6156 

110.00 

8683 

95.00 

4CX600J/8809 

835.00 

6159 

13.85 

8377 

465,00 

4CX1000A/8158 

242.50* 

6159B 

23.50 

8908 

13.00 

4CX1000A/8168 

485.00 

6161 

325.00 

8950 

13.00 

4CX1 5008/8660 

555.00 

6280 

42.50 

8930 

137.00 

4CX5000A/8170 

1100.00 

6291 

180.00 

6L6  MetaT 

25.00 

4CX10000D/8171 

1255.00 

6293 

24.00 

6L6GC 

5.03 

4CX15D00A/8281 

1500.00 

6326 

P.O.R. 

6CA7/EL34 

5.38 

4CW800F 

710.00 

6360/A 

5.75 

6CL6 

3.50 

4D32 

240.00 

6399 

540.00 

60J8 

2.50 

4E27A/5-125B 

240.00 

6550A 

10-00 

6DQ5 

6.58 

4PR60A 

200 . 00 

6883B/8032A/8552 

10.00 

6GF5 

5.85 

4PR60B 

345.00 

6897 

160.00 

6GJ5A 

5.20 

4PR65A/8187 

175.00 

6907 

79.00 

6GK6 

6.00 

4PR1000A/8189 

590.00 

6922/6DJ8 

5.00 

6HB5 

6.00 

4X150A/7034 

60.00 

6939 

22.00 

6HF5 

8.73 

4X150D/7609 

95.00 

7094 

250.00 

6JG6A 

6.28 

4X2 506 

45.00 

7117 

38.50 

6JH6 

6.00 

4X2S0F 

45.00 

7203 

P.O.R. 

6JN6 

6.00 

4XS00A 

412.00 

7211 

100.00 

6JS6C 

7.26 

5CX1500A 

660.00 

7213 

300.00* 

6KK6 

5.05 

KT8a 

27.50 

7214 

300.00* 

6KD6 

8.25 

416B 

45.00 

7271 

135.00 

6LF6 

7.00 

416C 

52.50 

7289/2C39 

34.00 

6L06  G.E. 

7.00 

572B/T160L 

49.95 

7325 

P.O.R. 

5LQ6/6MJ6  Sylvania         9.00 

592/3-200A3 

211.00 

7360 

13.50 

6ME6 

8.90 

807 

8.50 

7377 

85.00 

12AT7 

3.50 

81  lA 

15.00 

7408 

2.50 

12AX7 

3.00 

812A 

29.00 

7609 

96.00 

12BY7 

5.00 

813 

50.00 

7735 

36.00 

12JB6A 

6.50 

NOTE     *     =  USED  TUBE 

NOTE     P.O.R.   =  PRICE 

ON  REQUEST 

"ALL  PARTS  HAY  BE 

NEW,  USED,  OR 

SURPLUS.     PARTS  MAY  BE 

SUBSTITUTED  WITH  COMPARABLE 

PARTS   IF  WE 

ARE  OUT  OF  STOCK 

OF  AN   ITEM. 

NOTICE:     ALL  PRICES  ARE  SUBJECT 

TO  CHANGE  WITHOUT  NOTICE. 

For  information  call:  (602)  265-0731 

Toil  Free  Number 
800-528-01 80 

"All   parts  may   be   new   or                ^^^^ 
surplus,    and    parts    may   be             /^JtA 
substiluledwilh  comparable  pans             V^ 

=Hz 

electro] 

qf^i 

(For  orders  only) 

if  we  a/e  ou<  ol  stock  of  an  item." 

PRICES  SUBJECT  TO  CHANGE  WrTHOlTT  NOTICE 
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E.F,  JOHNSON  ROLLER  INDUCTORS 


NI-CAD  BATTERY  CHARGERS 
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HOOEL  229-OZOl-Ol  ^^-    ^^      HODEL  229-0202-01  ^  .  .    ^^  J 

lOUH  at  3AMPS  MAX-       $36.99     18UH  at  SAMPS  MAX.  $44.99  ?    UNIVERSAL  CHARGER 


$19.99 


UNELC0,SEHC0»ARCO  METAL  CUD  MICA  CAPACITORS 
Standard  Size 


Micro  Size 


3.9 

14 

33 

62 

175 

4.7 

15 

34 

68 

180 

5 

18 

36 

7£ 

200 

5.1 

20 

38 

80 

220 

6.8 

22 

39 

82 

240 

7 

24 

40 

100 

250 

8.2 

25 

43 

110 

300 

9.1 

27 

44 

120 

360 

IQ 

27.5 

47 

123 

470 

11 

28 

50 

125 

500 

12 

30 

51 

140 

820 

U 

32 

56 

150 

1000 

5  25 

6  27 

7  33 

8  36 

9  51 
12  62 
15 
16 
18 
20 
22 
24 

********NOTE  AIL  VALUES  LISTED  IN  PiCO  FARAD******** 
PRICE   IMFORMATION 

1  to  10     $  .90ea-       U  to  51     $.80ea.       52  to  102     $.70ea, 
103  and  up  call 

GOULD  NI-CAD  BAHERIES 

AA  sUe  1.25v  at  500nvahr 
D     size   L25v  at  4  AMPHR 

GENERAL  ELEaRIC  PII-CAD  BATTERIES 

AA  size   l,25v  at  SOOmahr 
195194  3,75v  at  lOOmahr 
AA  size  3-75v  at  lOOmahr 
AA  size  pack  of  10  12. 5v 
at  450mahr 

Sub  C  Pack  of  10  12. 5v 
at  2,5Amphr 

Ur^ION  CARBIDE  NI-CAD  BATTERIES 

193817  3-75V  at  225™hr 

GLOBE  GEL-CELL  BATTERIES 

2v  at  8AMPHR  GC280 
12v  at  20AMPHR  GC12200 
12 V  at  23AMPHR  GC 12300 

EAGLE  RICHER  GEL-CELL  BATTERIES 

12v  at  U5AMPHR  CF12V1.5 


MALLORY  CHARGER    $23,99 


new 
new 

a 

h 

$  K99 
7.49 

new 
new 
new 

a 
a 

2.99 
U99 
2.99 

used 

a 

5.99 

new 

G 

9.99 

new 

a 

2.99 

new 

new 
new 

g 

a 

5-99 
49.99 

54.99 

EVEREADY  CHARGER 


$9.99 


new  d  11-99 


GATES  SEALED  RECHARGEABLE  LEAD  ACID  BATTERIES  AND  PACKS 

2v  at  2.5AMPHR  D  Cell     new   b  5.99 

8v  at  5AMPHR   4  X  Cell   used  f  14.99 

12 V  at  2.5AMPHR  6  D  Cells  new   f  24.99 

18v  at  2,5AMPHR  9  D  Cells  new   f  29.99 

GENERAL  ELECTRIC  SEALED  REACHARABLE  LEAD  ACID  BATTERIES  AND  PACKS 

6v  at  2,5AMPHR  3  D  Cells  used  e  10.00 

12v  at  2.5AMPHR  6  D  Cells  used  e  19.99 

12v  at  5AMPHR  6  X  Cells   used  e  24.99 


****** 


Toll  Free  Number 
600-528-0180 
(For  orders  only) 


All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substHuied  with  comparable  pails 
\f  we  are  out  of  sioch  of  an  item." 


^°H  z  electroiucs 


For  infarmation  call:  602»265-0731 


3802  North  27lh  Av€.,  Phoenix,  AZ  85017 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RF  TRANSISTORS 


1 


Toll 

800- 
(For 


TYPE 

2N1561 

2N1562 

2N1692 

2N2857 

2N2857JAN 

2N2857JANTX 

2N2676 

2N2947 

2N2946 

21^2949 

2N3118 

2N3119 

2N3134 

2H32S7 

2N32a8 

2N3309 

2N3375 

2N347S 

21^3553 

2N3553JAN 

2N3632 

2?53733 

2N36I8 

2N3866 

2N3e66JAH 

2N3e66JAHTX 

2N3e66JAI^TXV 

2H3e66AJANTXV 

2N3924 

2N3926 

2K3927 

2N3948 

2N3950 

2M3959 

2H4012 

2N4037 

2N4041 

2N4072 

2N4080 

2N4127 

2N4416 

2N4427 

2N4428 

2N4430 

2N4927 

2N4957 

2N4959 

2N5016 

2N5026 

2N5070 

2N5090 

2N5108 

2N5109 

2N5160 

2N5177 

2N5179 

2N5216 

2N5470 

2N53a3 

2U5389 

2N5590 

2N5591 

2N5596 

2N5636 

2N5637 

2N5641 

2N5642 

2K5643 

2N5645 

2N5646 

2H5651 

2N5691 

2N5764 

2i^5836 

2N5842 

2N5847 

2H5849 

2H5913 

2N5916 

Free  Number 
528-0180 
orders  only) 


PRICE 
70.00 
80.00 
10.00 
25.00 
23.00 
40.00 
10,35 
10.00 
12.00 

9.20 

6.00 

7-00 

9*00 

9,50 
12,00 
11.00 
12,00 
16.10 
20,70 
21.00 
21,85 
40.24 
142,00 

1,50 
30.00 
55,31 
18.00 
10.06 
13,50 
13.50 
44.00 
80,00 
15.00 
65.00 
15-00 
28.00 
28.00 
28.00 
18,00 
10,00 
15.00 
10.00 
18.00 
15.00 
30.00 

7,50 
25,00 
15,00 
15.00 

4,00 
11,00 

4,00 
15,00 
25,00 
28,00 
15.00 
25,00 
15.00 
28,00 
18,00 
27.50 
28,00 
10,50 
37.50 
30,00 
10,50 
15,00 
15,00 
24,00 
36.00 

5,00 
10,00 

4.62 
10,00 
20,00 

2,80 
13,05 

2,50 
21,00 


"All    parts    may    be    new    or 
surplus,    and    parts    may    be 

substituted  with  comparable  parts 
if  we  are  oul  of  stock  of  an  item." 

For  information  call:  (602)  265-0731 


FRICE 

TVPE 

$25,0O 

2N5920 

25,00 

2W5921 

25.00 

2N5922 

1.55 

2H5923 

4.10 

2N5941 

4,50 

2N5942 

13,50 

2H5944 

18,35 

2N5945 

13.00 

2N5946 

15.50 

2N5947 

5*00 

2H6080 

4.00 

2M081 

1.15 

2tJ6082 

4.90 

2N6083 

4.40 

2N6084 

4.85^ 

2N6094 

17.10 

2W6095 

2.13 

2N6096 

1.55 

2K6097 

2.90 

2N6105 

15-50 

2N6136 

11.00 

2N6166 

5.00 

2N6267 

1.30 

2N6304 

2,20 

2N6368 

3,80 

2N6439 

4.70 

2N6459 

5.30 

2N6567 

3.35 

2N6603 

16,10 

2N6604 

17,25 

2N6679 

1.75 

2H6680 

25.00 

021-1 

3. 85 

01^8070314 

11.00 

35G05 

2.00 

102-1 

14,00 

103-1 

1.80 

103-2 

4.53 

104P1 

21,00 

163PI 

2,25 

181-3 

1.25 

210-2 

1.85 

269-1 

11.80 

281-1 

3,90 

282-1 

3.45 

482 

2.30 

564-1 

18,40 

698-3 

15,00 

703-1 

18.40 

704 

13.80 

709-2 

3.45 

711 

1.70 

733-2 

3.45 

798-2 

21.62 

3421 

1,04 

36S3P1 

56.00 

3992 

75.00 

4164P1 

3.45 

4243P1 

9.77 

4340P3 

10.92 

4387PI 

13.80 

7104-1 

99,00 

7249-2 

12.00 

7283-1 

15.50 

7536-1 

12-42 

7794-1 

14.03 

7795 

25.50 

7795-1 

13,80 

7796-1 

20.70 

7797-^1 

11.05 

40081  RCA 

18.00 

40279  RCA 

27,00 

40280  RCA 

3-45 

40281  RCA 

8,45 

40282  RCA 

19.90 

40290  RCA 

20.00 

40292  RCA 

3-25 

40294  RCA 

36.00 

40341  RCA 

TYPE 

PRICE 

TYPE 

PRIC^ 

40608  RCA 

$  2.48 

BFY90 

$  1.50 

40673  RCA 

2,50 

BLW60C5 

15,00 

40894  RCA 

1,00 

BLX67 

12,25 

60247  RCA 

25,00 

BLX67C3 

12.25 

61206  RCA 

100,00 

BLX93C3 

22,21 

62 800 A  RCA 

60,00 

BLY87A 

7.50 

62803  RCA 

100,00 

BLY88C3 

13.08 

430414/ 3990RCA  50,00 

BLYS9C 

13.00 

3457159  RCA 

20,00 

BLY90 

45,00 

3729685-2  RCA 

75,00 

BLY92 

13.30 

3729701-2  RCA 

50,00 

BLY94C 

45.00 

3753883  RCA 

50,00 

BLY351 

10.00 

615467-902 

25.00 

BL¥56ec/CF 

30.00 

615467-903 

40,00 

C2M70-28R 

92.70 

2SC568 

2,50 

C25-28 

57.00 

2SC703 

36.00 

C4005 

2.50 

2SC756A 

7.50 

CD 1659 

20.00 

2SC781 

2.80 

CD1B99 

20.00 

2SC1018 

1.00 

CD  1920 

10.00 

2SC1042 

24.00 

CD21 88 

18.00 

2SC1070 

2.50 

CD2545 

24.00 

2SC1216 

2.50 

CP2664A 

16.00 

2SC1239 

2,50 

CD3167 

92,70 

2SCl25i 

24.00 

CD3353 

95,00 

2SC1306 

2.90 

CD3435 

26,30 

2SC1307 

5-50 

CD3900 

152.95 

2SCU24 

2.80 

CM25-12 

20.00 

2SC1600 

5.00 

CH40-12 

27.90 

2SC1678 

2.00 

CM40-28 

56.90 

2SC1729 

32,40 

CME50-12 

30.00 

2SC1760 

1,50 

CTC200i 

42.00 

2SC1909 

4.00 

CTC2005 

55.00 

2SC1945 

10,00 

CTC3005 

70.00 

2SC1946 

40.00 

CTC3460 

20,00 

2SC1947 

10,00 

DV2820S 

25,00 

2SC1970 

2.50 

DXL1O03P70 

22.00 

2SC1974 

4-00 

DXL2OO1P70 

19,00 

2SC2166 

5.50 

DXL2O02F70 

14,00 

2SC2237 

32,00 

ML3501AP100F 

47,00 

2SC2695 

47.00 

EFJ4015 

12.00 

A2X1698 

FOR 

EFJ4017 

24.00 

A3-12 

14,45 

EFJ4021 

24.00 

A50-12 

24.00 

HFJ4026 

35.00 

A209 

10.00 

EN15745 

20,00 

A283 

6.00 

FJ9540 

16.00 

A283B 

6.00 

FSX52WF 

58,00 

A1610 

19,00 

G65739 

25,00 

AF102 

2.50 

G65386 

25,00 

Mtil 

2-50 

GM0290A 

2.50 

AR7115 

20,00 

HEP  7  6 

4.95 

AT41435-5 

6.35 

HEPS3002 

11,40 

E2-8Z 

10.70 

HEPS 3003 

30,00 

B3-12 

10.85 

HEPS3005 

10.00 

B12-I2 

15.70 

HEPS 3006 

19.90 

BAL0204125 

152.95 

HEPS 300 7 

25,00 

BP25-35 

56.25 

HEPS3010 

li,34 

B40-12 

19.25 

HF8003 

10,00 

B70-12 

55-00 

HFET2204 

112.00 

BF272A 

2,50 

HP  35821 

38,00 

BFQ85 

2,50 

HF35826B 

32-00 

BFR21 

2,50 

HP35826E 

32-00 

BFR90 

1.00 

HP35831E 

30.00 

BFR91 

1.65 

HP35832E 

50.00 

BFR99 

'2.50 

HP35S33E 

50. 00 

EFT  12 

2 ,  50 

HP35859E 

75.00 

BFW16A 

2.50 

HP35866E 

44,00 

BFW17 

2,50 

HXTR2101 

44.00 

BFW92 

1.50 

HXTRJlOi 

7.00 

BFX44 

2.50 

HXTR5101 

31.00 

BFX48 

2,50 

HXTR6104 

68.00 

BFX65 

2.50 

HXTR6105 

31.00 

BFXS4 

2.50 

HXTR6106 

33,00 

BFXS5 

2.50 

J310 

1. 00 

BFX86 

2.50 

J020nO 

10.00 

BFX89 

1,00 

JO2001 

25.00 

BFYll 

2.50 

JO4045 

24-00 

BFY18 

2.50 

KB5522 

25.00 

BFY19 

2.50 

KJ5522 

25,00 

BFY39 

2.  50 

Ml  106 

13.75 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

J\l<^j[z  electroi|ics 
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RF  TRANSISTORS  (CONTINUED) 


HI  107 

$16,75 

MR  FA  58 

$20, 70 

NKO2160ER 

$  LOO.  00 

SO 1009 

$15.00 

Ml  Hi 

5-15 

HBF464 

25,30 

NEO21350 

5.30 

SB10O9-2 

15.00 

Ml  1 12 

7*2S 

HEF466 

18.97 

»E 13783 

61,00 

SD1012 

lo.oa 

Ml  134 

13,40 

HRF472 

K50 

HE 2 1889 

43.00 

501012-3 

10.00 

H9116 

29,10 

MRF475 

3.10 

HE57S35 

5.70 

501012-5 

10.00 

M9579 

6,00 

HRF476 

3.16 

1SE64360ER-A 

100.00 

SD1013 

10.00 

M9580 

7,93 

MRF477 

20.00 

NE644B0   (B> 

94-00 

SD1013-3 

10.00 

M9S87 

7-00 

MRF479 

8.05 

NE73436 

2,50 

SD1013-7 

10-00 

H9^88 

5-20 

HRF492 

23.00 

NK77362ER 

100,00 

5D1016 

15,00 

M9622 

5.95 

MRF502 

1.04 

ire:98260ER 

100,00 

SB] 01 6-5 

15.00 

H9623 

7*95 

MRF503 

6,00 

FRT8637 

25,00 

5D1018-4 

13,00 

m6U 

9-95 

MRF504 

7,00 

FT3127A 

5.00 

SDl 018-6 

13,00 

M9625 

15*95 

MRFS09 

5.00 

PT3127B 

5.00 

SD1018-7 

13,00 

mbJO 

U,00 

HRF5U 

10,69 

PT3127C 

20,00 

SD1018-15 

1 3 .  00 

M9740 

27.90 

MKF515 

2,00 

PT3127D 

20-00 

SD1020-5 

10.00 

M9741 

27-90 

MRF5i7 

2.00 

PT3127E 

20,00 

SO 1 028 

15.00 

M9755 

16-00 

MRF525 

3,45 

PI 3190 

20.00 

SD1030 

12,00 

K9780 

3-50 

HRF559 

1,76 

PT3194 

20,00 

SDl  030-2 

12.00 

N9827 

ll-OO 

HRFSa? 

11.00 

P'1"3195 

20.00 

SOI 040 

5,00 

H9d48 

35.00 

MRF605 

20,00 

FT3537 

7. SO 

SO 1040-2 

20.00 

M9dSD 

13-50 

MRF6LS 

25,00 

PT4166E 

20,00 

sat  040-4 

10.00 

If985l 

20,00 

MRF626 

12,00 

PT4 1 76D 

25,00 

SO 1040-6 

5.00 

M9S60 

a, 25 

MRF623 

8,65 

PT4186B 

5,00 

SDl 04 3 

12.00 

M9887 

2,80 

MIIF629 

3.45 

PT4209 

25,  OO 

SD1043-1 

10.00 

M990fl 

6,95 

MRF641 

25.30 

PT4209C/5645 

25.00 

SDl 04 5 

3.75 

M99ft5 

12,00 

MRF644 

27,60 

FT4556 

24.60 

501049-^1 

2.00 

MM  1500 

25-00 

MRF646 

29-90 

PT4570 

7,50 

SD1053 

4.00 

HM1550 

10,00 

MRF64S 

33,35 

FT4577 

20.00 

SDl 057 

10.00 

MM1552 

50,00 

MRF816 

15.00 

PT4590 

5,00 

SD1065 

4.75 

MM1553 

50,00 

MRFfi23 

20.00 

PT4612 

20,00 

SO 1068 

15,00 

1^1607 

B.45 

MRFa46 

44.83 

PT4628 

20*00 

SD1074-2 

18,00 

^!M16I^ 

10.00 

MRFa92 

35.50 

PT4640 

20.00 

SDl 074-4 

28,00 

MMISIO 

15,00 

MKre94 

46,00 

PT4642 

20,00 

301074-5 

28,00 

MM1810 

15,00 

MRF901    3  Lead 

1,00 

PT563Z 

4.70 

SD1076 

18.50 

MM 194 3 

1,80 

MRf90l    4  Lead 

2.00 

FT5749 

25,00 

SDl 077 

4.00 

MM2608 

5-00 

MRF9O2/2K6603JAN 

15,00 

FT6612 

25,00 

^01077 -4 

4.00 

J^i375A 

17,10 

MRF902B 

ia,40 

PT6619 

20,00 

SD1077-6 

4.00 

HM4429 

10,00 

KRF904 

2-30 

Fr67oe 

25.00 

S0I078-6 

24.  00 

MK6000 

U15 

MRF905 

2.55 

PT6709 

25,00 

SD1080-7 

7.50 

»feoo6 

2.30 

MEF9IJ 

2.50 

PT6720 

25.00 

SDIOSO-B 

6.00 

ttt«8on 

25.00 

mje9h5 

2,55 

PT8510 

15.00 

501080-9 

3.00 

HFSU3I 

l.Ol 

MRP966 

3,55 

FT85Z4 

25,00 

SDl 084 

e.ao 

MBA2023-i,5 

42,50 

MRFIOOOHA 

32*77 

PTS609 

25.  OO 

SDlOa? 

15.00 

MRFn4 

10-50 

MRF[004M 

31.05 

FT8633 

25,00 

sDioas 

22,00 

HRFl 36 

16,00 

MRF2001 

41,74 

FT8639 

25.00 

so 1088-8 

22.00 

MRF171 

35.00 

HRF2005 

54,97 

PT8659 

25.00 

SDl 089-5 

15,00 

MHF20a 

n,50 

MRF5176 

24.00 

PTa679 

25.00 

SDl 090 

15.00 

MRF212 

16-10 

MRF8004 

2,10 

PT870S 

20.00 

SD1094 

15,00 

MRF221 

10,00 

KSC 1720-12 

225.00 

PT8709 

20.00 

SDl 09 5 

15,00 

HRF223 

13,00 

MSClfi21-3 

125,00 

PT8727 

29.00 

SD J  098-1 

30.00 

MRF224 

13.50 

MfJCl821-lO 

225.00 

PTa731 

25.00 

SDUOO 

5.00 

HRF227 

3*45 

MSC2001 

30,00 

PTa742 

19.10 

SDl 109 

18.00 

HRF230 

2,00 

HSC20i0 

93.00 

FTa7S7 

25 .  00 

SD1U5-2 

7.50 

HRF231 

10,00 

MSC2223-10 

245-00 

PTB828 

25,00 

SDl 11 5-3 

7.30 

MRF233 

12,07 

HSC2302 

FOR 

PT9700 

25,00 

SDl 11 5-7 

2.10 

MRF237 

3,15 

HSCiOOO 

35.00 

PT9702 

25.00 

501116 

5.00 

MRF238 

13.80 

HSC3001 

38,00 

FT9783 

16.50 

SDIUB 

22.00 

MRF239 

17,25 

MSC72002 

POR 

PT9784 

32.70 

SDl 119 

5,00 

MRF24S 

35,65 

MSC73001 

FOR 

PT9790 

56,00 

SDl 124 

50,00 

HRF247 

31,00 

MSC 80064 

35.00 

PT310a3 

20,00 

SDn32-l 

15,00 

MR  F  304 

36*00 

MSCB009 1 

I0>00 

FT31962 

20.00 

SDl 132-4 

12,00 

MRF3a6 

50,00 

MSCa0099 

3.00 

PTX6680 

20.00 

SDl 133 

9.50 

WIF313 

11.15 

MSCa0593 

FOR 

RE3754 

25-00 

SDl  133-1 

ID. 00 

HRP3li 

29.21 

MSC80758 

POR 

Rl%3789 

25.00 

SDl 134-1 

2.50 

MRFil5 

28,86 

HSCe2001 

33,00 

RF35 

16,00 

SDl 134-4 

12.00 

MRFllfr 

55,43 

MSC82014 

33.00 

RF85 

17,50 

SDl 134-1 7 

12.00 

HRF317 

63,94 

MSC82O20M 

130*00 

RFl  1 0 

21.00 

SDl 1 35 

10*25 

trnF-iU 

la.oo 

MSC82030 

33,00 

S50-12 

23. ao 

SDl 135-3 

12,00 

MRF420 

20,12 

MSC83001 

40,00 

S30O6 

15,00 

SD1136 

12,50 

HRF42 1 

25,00 

HSC830O3 

62.00 

S3007 

10,00 

SDl 136-2 

12. 5U 

MRF422 

38,00 

MSC83005 

70,00 

S3031 

22.00 

SD1143-1 

10.00 

MRF427 

17,25 

Mf5C83026 

POR 

SCA3522 

5,00 

SDIU3-3 

17.00 

HRF42a 

63,00 

MSC83303 

POR 

SCA3523 

5,00 

SD1144 

4.00 

HRFA33 

12.07 

MSCfi490O 

60,00 

SD345 

5-00 

SB1145-5 

15.00 

KRF449/A 

12.65 

Mrr4150 

14-40 

SD445 

5,00 

SDU46 

15.00 

MRF4S0/A 

14,37 

HT5126 

25,00 

SD1004 

15,00 

SDl 147 

15.00 

HRF45ZM 

17,00 

Hr5596C2H) 

99-00 

SDIOO? 

15.00 

SDUaS 

10.00 

MRF453/A 

16.40 

HT5763(?«) 

95,00 

SD1007-2 

15.00 

801189 

24.00 

MRF454/A 

20,12 

MT8762 

25,00 

SDl 007*4 

15.00 

SDl 200 

1.50 

»0tF45S/A 

16,00 

liF^2136 

2.00 

SI>1 007-5 

15.00 

SDl  201-2 

15,00 

Toll  Free  Number 
800-528-0180 

(For  orders  only) 


*'AII  parts  rtiAy  be  nsw  or 
surplus^  and  pans  may  be 
substituted  with  comparable  parts 
If  46  ar€  out  Qt  slock  of  ain  ilern  " 


(^^^[^  electroi|ics 


For  information  call:  (602)  265-0731 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RF  Transistors  (continued) 


stn^Oi 

iio.cti 

SDLJQht-fl 

fPtIt>4 

*,»> 

snum 

fptjif^ii 

vtl 

aiJDi 

»uii-ih 

4,ti 

aiixii 

miu*^f 

».(» 

struii 

S^UIMU 

S,M 

s;i}iii7 

i&ttlik 

u.ae 

fPtiJT 

«61Jl»-4 

u.m 

SUM>4 

f|lUtt*» 

1*^.00 

S2lOi7-I 

»lIf«>-« 

lum 

SI1J43-J 

auM 

1.00 

»tJ6i-4 

^E2^:^i 

i^ao 

aiijr3 

f»X«ft-* 

1,00 

SD]T7»^ 

spa^j-f 

it,» 

iSlJTS 

»}2:?3-ll 

?.50 

59JMO-1 

»iJi4.id 

i«.aa 

saiMO-3 

«Dt£l» 

li.oo 

siiAad-7 

10  111  VI 

IS.DO 

wi^a!^ 

mii^r 

ju.n 

5D]40a 

SDili^U 

10.41 

S&IWf 

50)1>1 

4.t» 

S&UIQ 

tPUAO-l 

t^.WI 

SDIALCKJ 

«BI1*A-I 

I4*l» 

5Dl4iJ0-fi 

1  i^ia 

ni*si-f 

fll.CPO 

sikrt4J7     » 

»so.oo 

tuiituii 

f^.W 

S^UiO-a^ 

i.eo 

S814» 

!£»,<» 

9F1U] 

40.00 

%»im 

M.flO 

saf ihiy-i 

um 

1BI4S}*4 

?*.« 

Ani» 

ift.00 

sfitni 

f>.Oi> 

SEtlMi 

u» 

ISUlJStI 

ift.OO 

SWS<»^1 

«O.0D 

stu^ti-i 

1».W 

S^Ull-^ 

t.» 

ftl^lA'i 

**,» 

372092 

».oo 

lUUM 

lft.»S 

^J42i 

i«cio 

■91477 

n*m 

a[^147 

17.01 

tt>i?ii^t 

l&.*5 

SB142I- 

;.30 

iDlt't 

Ji.oe 

^MFrn% 

i».oa 

i9ai7]*j 

!«,»§ 

SElU»-2 

s.m 

•pt4H 

^1^00 

smUA 

79*09 

1D]2?1*« 

in^^i^ 

5D]il*-J 

1,110 

fDUtL 

i,» 

SB^ItS 

■oo^oa 

101Z7* 

-.  ^1 

*.« 

SDJ;««^& 

1.^ 

mnxn 

n« 

ifit7»»-l 

ii-;i 

ssi».jg 

a,)Q 

«a»H  t 

Uld 

ofll?! 

tKM 

»li7f-3 

ti*?i 

s)itt3a^2 

1,» 

itti^k^r 

U» 

5XFZ14T 

»««ll» 

«»t3?t-l 

It.lA 

5)UM 

r.M 

f«iat 

12.  tS 

Sir7»5* 

3t.O0 

SI»I?79-1 

l«.iu 

S)14U-:> 

t$.o» 

»|4«l^l 

ifl.oe 

sa?iJ7a 

lt.<ia 

«Pl^il>l 

t.W 

SHI^JA-* 

t.f» 

iBi4tt>r 

ir^op 

SS2S7I 

».09 

»ilo 

lo.oe 

£0U3d 

I.QO 

wu«»^ 

lt.ffi 

^rzsM 

Mt.fn 

%Di2at-i 

IQ.'il) 

5DIf«1 

noa 

f01«ff-l 

J4.00 

szr2W7 

2^.0} 

lOllll-] 

lll.fK] 

JDIMJ 

Jt.QO 

10  HI  1  HI 

T5.Q0 

saFiJ^i 

40.«> 

nii2i>-4 

Ift.M 

SDtM% 

21.00 

SStibtfi-l 

Le*oo 

sAF3r«r 

40*00 

4QIJ»V^l 

J^«.00 

SDIU4-4 

i«.go 

^iUi^ 

»l.fM 

5AF77A71I 

M.M 

sii?te-4 

tl.DO 

SHIAU^ 

\$,m 

tSlSSI'l 

a*,c» 

SfeFM21 

ll.MI 

MKaw-f 

U.fiQ 

SDl^b 

ii.OO 

tsiut^i 

W.*M 

SSF2i2l/3Mmi 

tJhpMI 

»erl400 

1^2S 

SDI45{^1 

2x*m 

i9lS»l>l 

ia»od 

SMWmM 

ID.Otl 

StlllO]-'? 

^.M 

5111451 

2J.cn 

SI>n3«-t 

41.00 

aifTf]? 

u.oo 

U,09 

«BI  13111 

IW.OO 

SlfTl^lP 

UtfiO 

3i.oo 

»lf4]9l 

tro.a> 

nmi^ 

ii.«o 

t«.00 

SIIH4 

2i-00 

Str»7i" 

».0» 

14.M 

5fil*i> 

33.ea 

£S4lBt 

ji.oa 

U.C« 

ttl^M^l 

1S«0Q 

SS41U 

o.oo 

J».« 

«»IM» 

n^m 

T&7Ui 

i%.m 

K.«0 

»IS7^1 

fr*»5 

TJA5^» 

iy,m 

:".,« 

101S75 

*.»5 

TMmi 

i».oe 

12,00 

sr^iir 

i3.00 

m^^ 

i^e» 

lf.» 

SKJOU 

s.oo 

lA^H) 

ta^ott 

.Xft,00 

1VMI'» 

1^.00 

TJI»«4 

t!t.eo 

»,oo 

fLWi-m 

i5*aa 

tAflS^ 

ti.oo 

Ji.W 

017714 

J.t» 

T1SIJ4 

l.M 

jA.oe 

tiruj 

1^,00 

i*au 

r.M 

M.Ott 

fiir)»3- 

w.oo 

TFiDU 

).(I0 

■  »,<» 

urrvi 

M.OO 

TTioia 

t».oo 

u» 

OFTlLm 

a).iw 

TBO 

i*» 

3.2» 

*if»7iitj 

l.M 

tt9fimtJW 

t».EH 

3.11 

SiftMK 

13.00 

vtn-t 

«*» 

«.0J 

striDos 

50.00 

v«io» 

ID.  DO 

li.aa 

sRrimi 

S.QO 

V*15 

%.m 

ivoo 

SI:FJ0T4 

5d.Qa 

Relays 


mC  To  Ban  una  Plug  Coax  Cable  RC-58    36   inch  or  BNC    Co  N  Coax  Cable  RG-5S   36   inch. 


$7.99   or  2   For  $13.99  or    10   For   $30.00 


$8.99  or   2  For   $15*99  or    10  For   S60.l")0 


Amphenol 
\     Fart  #    3l6-i0102-B 

ll5Vac  Type  BNC  DC    to   1  GHz. 


$29*99 


COAXIAL  RELAY   syiTCHES   SPITT 

rxR 

Fart  #  300-U1B2 

120Vac  Type  BNC   DC   to  A  GHz. 

FSH    5985-543-1225 

$39.99 


FXR 

Part   §    300-1117  3 
llOVac  Type   BNC  Same 
FSN   5985-5ii3-lfl50 

S39.99 


ORDERING  INSTRUCTIONS 


TEmtS:  ^amsm  Pm^.  C.Q.0„  ErOedr  Card 

^■OflK^-    fH'iWd  Oriy   US  ^uAi^  Mane*  QnMr   or  C^tfiv*  Gf4E»  Orty 

lor  COO  t  COSitmr ^mxma br  m  «%  am «*u  UniK]  Phc^  9vwa 

D9K1IWI  WKMMU.  »4  <M>«  tv  OMC^i*  m^nv  »«  ^  •«h  mmm  »  (ton  ^f  -ecea  tf  t«  jkk   «i 

m  mjli   M  fttflP  Mi«  nd  te  aaDcd  efcCh^.  rd:  HMIHl  I  tw  •  mi  den«  ID  *  ^  i^sd  id  ^nv*K.  ]^  -^  n^ 
*Sf  tfi|4jp^^  Cfi^rge*  ^npLiiKi 
SiJr^  M  '■i^  ««H3  tm  ^mt'  .;4  t«»'  ■»  icrud  C  -K*  l«tf  tiJfi'^rt  ^^  4tf^K  ^e  VE  SLt  ef  «tt  9  9 
iirtT   Tht  naniTHf  '■'  tit  r<plml  tsf  pom  Kiwa  i  ^  Mt  flpng  b  tmMMtm  tm  itai^  Olr  •vrntf  j^jphj  -i«roJ  ■«  t^  lii  U  Sl 
«n  Vit  ^  and  «a^  c#  ««  ^Eaagk  Tme  EofOnr/t  «  i*«Pitf  m*f  bf  at  am  ^  'B9T 

'  tnp^  4Tdn  r<i^  ie  eHcad  ii«i  CUMiw  ■  d1^  Hcmy  oror.  <r  tttnh  ««« iti«H  cm*  n  U  S  Ftftdl  onfy 
■•re  M «  ^R-fi  CM  C  O  D  «  e4I  a«aMbto  K>  i^^qn  oeMVin  flncj  tfan  -C  owii  an  rnHxapefclB  ^^irs  [^ 

WIMMU'tt    fHHt  rfiUdl  Sf  Hr  MCft  sUiaiil  ilO^  OO  dmt  lltOO  OOL  U^  Ott(^  Ml  Tnund  OKiHOM. ««  itiCO«4  Mb  IM  md 
US  nhil.  U  S  MM  Wmuntia  «  e:A]iUH  d  ■«  ttftt  Of  «liC(ii«rff  Mi'  Wm  Ui«d  9Ht  fwrad  pecAagm  s^  tfiCfKl  iir*v  Ew  i^& 


master  cftangv- 


OmiH  FQHiQ^  t4a»i  OMM  Kititit  «e  nslwCiM  ^t^n  mtOn  aAr  ^  yCM  airM9n«nce  AdEinonBl  orm  lain<a  ««  I  \kH»tM 

MMT Adfc  ^bwBuiti-  ^H4^  «4  hqfdr^  tt  Tat  U  S    Captuja.  ami  UHmco  a  ti  i3&  ■&<  Tcund  a^^wrawL  rgn^i 
fir  7j^  iv  (FOti  n^iUlgM'-  c  j^BBB'   A#  1MK  flrfi  ivaitfw  ri  rv  t*m  d>  iw  on^  ■COD  »  av  «i«|i«d  AIR  ONLt' 
AD  Dtuue    CkdWTi  nBi9  td  iiesQampinad  ^  dm*-  bvhvi]  (Vi^a  or  mmev  oraar 
b 
Hv  fcixff  pt^pvv  unJPi  awtfiMP^d  tft  •  ^w»   JU  i;«wi  m^  )»*  jm^  ^rc>P<a#  bi 

S  av*^  dart  a  Hfen*  tf  He  P«Q«.  i^WXi  ti«  wdlii  ■•  i*  -laatrntft  vuitaj-   Thfr 

Otf  iOn  fit  W  mpiftia  4i  agra  irfedi  <£-  01000%  eKiVtf  Wt  f^^d  ma  «#  ixt  gvc  im  oiedt  on 

TUb  AIV^I*  i^KfecM  fsiim  m»  »%  i^m.  ^  ^amm  a  ww?  4FCSWi>  vest  iv  i;v«  a  fpi 

tti  UL  Me  ib  TVS  BBva  a^  r^Btm^t^  *m  mrfini  •Sfm^m  <m*TBl  *  pou 
wm  »  ccmKi  «K  catMr  w  iwa  ivtr  can  oiana  oi^  «n4  faciaet  fw  naaagB  ttifevB  it  ■  svcud  isacti  ti  g*. 

Ibr  it* 


tm 


•  »« 


PuM  m 


IS  STncTLT  pon 


ow.¥  pnt  Bi^iTK.  wnoHiMTiow  CJUJLS  *K  Tum  cwt  ftof  tm^rni. 


(3Vf«Hz 


Sffi..> 


elect 


roqic« 


3802  N.27th  Ave.  Phoenix,  AZ  05017 


^'All  parts  may  be  new  or 
surplus,  and  paris  may  be 
&ubsl  Ituted  with  comparable  parts 
1I  we  are  out  of  stock  ot  an  item,  " 


For  information  caii:  (602)265-0731 

Toll  Froe  Numb»r 
800-5280100 
(For  Ofdars  only) 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


tt 


When  You  Buy,  Say  73 


tf 
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EVIEW 


THE  HALCWRMSO 

I  am  a  closet  FTTTy  antt\ustasi.  Were 
you  to  aaJc.  I  would  vehemenlly  deny  any 
fmerest  in  things  digital,  but  «t  nigtit, 
alor^e  in  ^y  shack,  I  secretly  lunt  in  Itwse 
weedle^<ie<edfes  aa  my  eyes  gtow  glassy 
1*^  ^er>  memDfized  the  sound  of  CQ  and 
RYfiY. 

So  you  can  imagine  my  excitement 
wtien  a  Irav^lmg  ham  dropped  by  ttie  of- 
free,  drtwing  an  RV  that  sprouted  antennas 
of  various  shapes  and  sizes 

'*Vv^  got  a  complete  amateur  station  set 
up  ift  there,"  said  the  visitor,  "all  ban4s<  all 
modes,  evefi  fTITY.  Wanr^a  see  itT* 

My  fieart  jumped,  ''On.  sure,  wny  not?*^ 
I  replt^  coo^ty. 

^nside  the  van  was  a  complete  ham 
setup,  ar>d  those  wor>berful  BTTi  burbles 
were  coming  out  of  a  small  grey  tx>K  on 
the  table.  A  week  lai«r  •  Hal  CWR6d50 
graced  my  operating  position. 

^fihml  ft  tt 

The  Hal  CWRgaso  js  a  complete,  pona- 
Cfle  RTTY/CW  traAM«tver.  It  will  send  and 
receive  Murray  of  ASCII  at  45,  50,  57.  7S, 
110,  and  3CX)  baud,  although  ar>  exiernal 
n-iodem  is  rec^uired  lor  300^baiHl  operation. 
My  unit  came  with  three  sets  o1  specifica- 
lions,  and  there  is  a  disparity  of  CW  rates 
among  ihem.  One  lists  25-  to  20&wpm  re- 
ceive and  15-  10  ZSO-wpm  send  The  sec- 
ond claims  3-  to  ^O-wpm  receive  and  4-  to 
33^wpm  send,  (n  the  third,  h's  1-  to  100- 
wpm  iG^eWe  and  4-  10  ^wpm  send.  In 
practice,  though,  speeds  above  60  wpm 
are  pretty  much  all  the  same.  The  unit 
goes  realiy  sIdw  (time  for  cotfee  between 
characters)  to  really  fast  {unlnteUlglble 
buzzing),  The  CW^recelvo  algorithm  auto- 
matically tracks  the  incomkng  rate.  Be- 
sides all  of  the  r^ormai  Morse  numbers 
and  letiers,  the  CWRBBSO  recognizes 
apostrophes,  colons,  parentheses, 
quotes,  and  several  proslgns.  Power  re- 
qulremenis  are  12  volts  at  1.@  Amps, 

Three  RTTY  shifts  are  provided;  170, 
425,  and  350  Hz,  Esther  high  {2T2S-Hz  mark) 
or  low  {1275- Hz  mark  J  tones  may  be  se- 
lected. The  center  frequency  for  CW  re- 
ception is  8Q0H£. 

On  the  fronL  penel,  push-button  switch- 
es (there  are  24}  offer  easy  access  to  the 
most-used  parameters  such  as  speed, 
shift,  and  mode,  A  three-position  toggle 
switch  sots  (he  unit  into  either  manual 
send,  manual  deceive,  or  automatic  send 
and  receive,  Pour  slide  potenilometefS 
control  input  volume,  monitor-output  voi- 
ume«  CW  transmit  speed,  aiKl  frequency 
fln<e-tuning.  The  green-phosphor  CRT  dli- 
plays  20  lines  of  32  characters  per  Ulne  on 
each  of  Tour  pages. 

TTia  rear  pai^l  sports  eighteen  |acks 
and  three  controls.  This  may  seem  rather 
a  large  numtser  of  things  lo  hook  up^  but  a 
wofking  RTTY  station  may  be  configured 
ustng  ofily  two  connect KHiS'  audio  input 
and  RTTY  output.  The  plentilude  ol  pons 
Is  the  key  to  ihe  CWRSasO's  flexibility. 
Thefe  is  titefaliy  rK>  limit  lo  Ihe  varying 
comhinations  of  options  thai  may  t>e  cho- 
sen—from  a  simple  Iwq^wire  system  to  a 
complex  fuU-t>lown  RTTY  gargontua.  The 
unit  wlJl  interface  with  viriuatty  any  rig  you 
can  thrnk  of. 

Operation 

t  was  rerieved  lo  discover  that  the 
QWRS850  is  not  as  dtff  icuU  to  use  as  1  hact 
fir^t  imagined.  All  of  the  switches  ajid 
IkAcs  were  a  t>it  inilmfdating.  &ut  in  true 
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ham  fash  ton  I  set  the  unit  up  without 
cracking  open  the  rr>anua!.  In  about  ten 
minutes  t  had  unpaciRed  the  box,  hooked 
up  an  external  I^-VhIc  supply,  run  the  ap- 
propriate (I  hopedt  cables  to  and  from  my 
I  COM  lC-70t.  and  sai4  a  short  prayer.  Sur- 
prise! It  worked! 

Now  for  the  real  tun.  Tuning  across  the 
20-meter  RTTf  siibbartd.  i  was  delighted 
to  9e«  the  Mark  and  S^nace  LEOs  spring  to 
lite  as  I  settled  m  on  a  strong  CO. )  copied 
ttie  call  i^jrefuli:y  on  a  scrap  of  paper  and 
waited  for  ttie  fellow  to  shgn.  There — now 
his  caHn  my  cafl...wait!  Nothir>g's  hap- 
pening* t  reluctantly  dug  arourvd  tfne  shack 
looking  for  the  instruction  manual. 

I  ended  up  reading  neafty  the  entirs  op- 
eration manual.  So  often  a  manufacturer 
produces  a  marvetous  pvece  of  equipment, 
spehfling  who  knows  how  many  thou- 
saruls  of  eHngineering  hours.  Ihen  hires  a 
tenth-grader  to  wrtte  the  tec^nicat  manual 
for  the  ihing.  Or  wor^e  yet,  the  gear  is  im- 
ported aj%d  the  tenih-^radef  translates  the 
maniiat  from  Japanese  H^i  s  instructions 
were  written  by  someone  wtio  a)  knows 
everything  atX)ut  the  product  anc}  b;  writes 
English  iike  a  native.  This  is  a  tfir^e-star 
manuai. 

But  I  digress.  The  no-transmit  problem 
was  quickly  resolved  and  I  hit  th«  bands. 
This  lime  *h6  lights  blinked,  the  rig  keyed, 
and  I  was  In  OSO!  What  a  pleasure. .  the 
top  half  of  the  split-scr&en  displayed 
incoming  teKt  white  I  composed  my  reply 
on  the  bottom  half.  Keyboard  action  Is 
smooth,  and  it  took  some  serious  pound ^ 
tng  to  keep  the  transmEt  buffer  full  ai  60 
wpm.  Occasionally,  my  mind  would  simply 
lock  up,  and  I  wouici  stare  blankly  at  the 
keys  trying  to  find  a  letter.  The  CWRSSSO 
would  drop  Into  receive  and  the  other  fel- 
low would  think  I  had  turned  things  over. 
It  made  for  some  really  Interesting  conver- 
sations. 

Free  Advice 

The  tiig  question  these  days,  is, 
''Should  I  buy  a  dedicated  RTTY  system  or 
a  computer  with  RTTY  software?"  Of 
course,  there  Is  no  on e-size-f Its-all  answer, 
but  here  is  some  advice  to  help  you  de^ 
cide: 

Consider  to  what  extent  you  would  like 
to  be  involved  in  amateur  RTTY.  A  serious 
RTTY  enthusiast  wili  go  for  the  dedicated 
system  every  lime.  Wliy'?  WelU  a  unit  like 
Ihe  CWR665C  has  been  engineered  for  one 
use:  RTTY.  The  hardware  and  software  will 
ccnsisteniiy  outperfonn  a  computer/inter- 
jiace  combination,  particularly  when  con- 
dftions  are  marginal.  It's  like  using  a  UHf 


transverler  on  your  HF  rigi  Sure,  you  can 
get  on  the  air  end  make  a  few  contacts, 
but  it  just  ^sn't  the  same  as  using  a  station 
designed  specifically  for  UHF.  A  computer 
will  do  the  |ob,  but  after  a  while  you  are 
going  to  want  more  performance  than  the 
machine  is  prepared  to  give. 

ff  you  are  a  first -time  HTTVer  or  plan 
oniy  spotty  RTTY  operation,  consider  an 
Inexpensive  computer  teamed  with  a  sim- 
ple interface.  And  I  mean  really  inexpen- 
sive: You  can  atMfflble  a  working  RTTV 
station  for  under  $40  these  days.  Jus^  re- 
rT>ember  the  price  tag  when  the  gear  cop- 
ies only  S9  *  40<t6  signals! 

Finally,  decide  how  much  you  are  wlll- 
lr>g  to  spend  on  your  equipment,  The  Hal 
CWR6fl50  costs  t750.  A  home-comput- 
er based  system  that  will  match  the 
CWRSaSO's  performance  will  cost  (|uite  a 
bit  more  than  that.  And  if  you  want  to  op- 
erate RTTY  mobile  or  portable,  a  computer 
falls  flat  on  its  glass  face.  The  CWHSB60 
is  ti^signmi  for  just  such  activity  Remem- 
ber^don't  decide  what  to  buy  basdd  on 
pfice  alon«.  Weigh  the  unit's  features  and 
your  requireffiefits  against  your  pocket- 

tXMX 

Rnat  Tliougliti 

Hal's  CWR6fiS0  does  its  job  exir&meiy 
well  It  will  copy  iust  about  everything  you 
can  twar.  undef  conditions  that  send  iT>ost 
add-on  terminal  units  packing.  Com- 
mands are  simple  and  sensibie,  and  the 
«i|uipfnent  has  that  "feel"  of  quaJity  sadly 
lacking  in  much  ol  today's  gear.  The  man- 
ual is  the  tiest  i've  seen  in  a  long  time. 

If  you  atready  are  active  on  RTTY,  con- 
sider the  CWR68S0  when  It's  time  to  up- 
grade your  equipment.  If  you  are  unsure  of 
which  direction  you  want  lo  go  in  assem- 
bling a  RTTY  station,  take  the  time  to  write 
the  folks  at  Hal.  They  are  incredibly  nice, 
and  will  tieip  you  decide  just  what  Jt  is  you 
need  to  get  on  the  air.  Their  address  is  Hoi 
CommanicaUom  Corp.,  Box  365,  Urbana 
tL  BiaOh 

Perry  Oonham  KWIO 
73  Staff 


CES  51QSA  SMART  PATCH 

After  a  rather  extended  period  of  test- 
ing, I  can  say  that  the  Smart  Fetch  Is  quite 
a  device.  It  performs  very  well  and  \  think 
not  oniy  should  It  do  quite  nicely  as  a  sim- 
plex patch,  bui  aiso  as  a  repealer's  auto- 
patch.  A  look  ai  the  features  wiii  show  you 
what  I  mean. 

For  starters,  the  Smart  Patch  is  micro- 
processor-controlled, making  it  an  intelli- 
gent device.  Normal iy  a  tuti -duplex  device, 
you  can  disable  this  feature  and  set  it  up 
for  half-duplex  operation  so  it  can  be  used 
in  a  repeater.  I  didn't  have  a  chance  to  test 
this  option  since  my  repeater  already  has 
an  autopatch,  but  I  think  thai  it  should  E>er- 
fofm  quite  well  In  that  situation.  It  did  well 


CES  510SA  Smart  Patch 


on  a  simplex  frequency,  using  a  normai 
VHF  two-meter  FM  mobile  rig  and  ar^ 
tCOM  I&22U  In  the  shack. 

Standard  features  on  Ihe  Smart  Patch 
also  include  single-digit  [*  or  ff,  for  exam- 
ple) or  muitr-digit  control  codes.  And  If  the 
disconnect  code  Is  sensed  from  your  mo- 
tilte  station,  the  CW  ID  built  Into  this  unit 
will  sound  to  iet  you  know  that  you  Ye  in 
range.  Another  feature  is  the  afeility  to  lolK 
restrict,  anil  the  timeout  signal  is  a  unique 
warning  beep.  The  timeout  can  be  enabled 
or  disabled  with  the  '  sign.  You  can  also 
seieci  tone  or  rotary  dialing,  and  a  special 
defection  circuit  prevents  the  Interruption 
of  a  caii  in  progress.  If  someone  tries  to 
interrupt  it,  the  Smart  Patch  will  send  a 
CW  sequence-  A  touchpad-acoessible 
code  allows  fuii  access  to  the  ptK)ne  line 
for  emergency  calls. 

Ttke  Smart  Patch  witl  act  not  only  as  a 
prions  patch,  but  aJso  as  a  reverse  patch, 
A  special  CW  sequence  aterts  you  to  the 
presence  of  a  call,  although  the  in  tell  I- 
gence  keeps  the  unit  from  trar^miiting  if 
it  senses  someone  is  on  frequency.  It 
watts  until  the  carrier  drops  before  it 
transmits^ 

Sirvce  this  unit  is  meant  to  operate  in 
Qie  fulJ-duptex  mode,  transmit  and  receive 
sampling  are  built  in.  You  can't  deieci  the 
sampling  as  the  unit  swings  from  the  teie^ 
phone  side  of  the  conversation  to  Ihe  mo- 
bile-Iran sceiver  side  of  the  conversation. 
The  sampling  rate,  which  ts  built  into  the 
firmware— programming — of  this  unit,  is 
vafiabTe  from  about  150  m»  lo  T  secohd. 
It's  fast  enough  that  you  can  use  this  unit 
in  the  duplex  mode.  A  VOX  circuit  moni* 
tors  the  received  telephone  audio  and 
lengtjiens  the  sampling  interval  to  mini- 
mize any  losses  from  slow-switching  ra- 
dios. 

This  covers  the  basics  of  the  Smart 
Patch.  When  you  pop  the  covers  of  this 
unit  you  will  see  It  Is  well  made.  The  com- 
ponents are  mounted  on  a  high-quality 
printed  circuit  board  and  good  construc- 
tion lechniques  are  ueed  Ihrougiiout, 

In  operation,  Ihe  transceiver  lo  which 
this  unit  is  connected  Is  held  in  receive. 
When  the  connect  code  is  detected  by  the 
Smart  Patch,  the  faase  unit  transmits  the 
dial  lone  back  to  your  mobile  rig.  The  ear- 
rler  will  be  interrupted  periodically  aa  the 
base  switches  from  receive  to  defect  if  the 
mobile  unit  is  transmitting.  If  the  mobile 
unit  is  transmitting  during  this  sampling 
period,  the  base  uhli  will  lock  into  receive 
and  hold  the  phone  line. 

About  the  only  thing  for  the  mobile  op- 
erator  to  remember  during  all  ol  this  is 
that  after  keying  the  transceiver  he  must 
pause  until  the  next  sampling  period  be- 
fore dialing  or  speaking.  However,  this 
isn't  a  drawback  since  the  sampling  rate 
is  at  least  every  second  or  quicker  on 
some  radios. 

Wh€n  the  mobile  unit  drops,  the  base 
will  resume  trar\smtt1ing  and  sampling. 
And  when  the  conversation  is  finished,  the 
disconnect  code  is  used  lodisconrhect  the 
patch. 

That's  all  there  is  to  it  and  i  tour>d  dyr* 
ing  testing  that  the  unit  perfonns  prelty 
smoothly. 

Fof  review  purposes,  we  Irtterfaced  en 
ICOW  IC-22A  with  the  Smart  Patch  The 
Smart  Patch  cair^  equipped  with  a  mult^* 
colored  ribbon  cable  and  connector  for 
the  ICOM's  accessory  socket  The  inatfuc- 
tlon  pamphlet  clearly  stated  that  only  m 
few  simple  nookups  were  needed  lo  make 
this  imit  wofK  However,  we  found  ihls 
wasn't  the  case. 

You  must  rml  only  find  a  place  to  tap  12 
V  dc  to  power  this  unit,  tjut  you  must  also 
find  a  place  lo  tap  the  pushto-tsik  line, 
gfound,  ar>d  mike  audki.  Most  are  rsailily 
avalfabie  on  ttie  microphone  connector. 
But  tile  discriminator  audio  lap  required 


^evQral  calls  to  C£S  l>erore  I  could  aei  K 
up.  I  evenfuaNy  used  the  accessory  terrni- 
rm^  board  for  ilie  connection  ar>d  had  to 
take  a  jumpef  from  there  to  the  accessory 
socket,  as  I  did  for  the  rest  of  the  conrvec- 
tjions.  One  would  th^nk  this  couEd  1>b  done 
much  mofe  s^mpty^  as  them  are  other 
units  on  the  markel  which  require  connec= 
tlons  10  push-to-taJk  and  transmit  and  re- 
ceive audio,  and  that's  alL  \X  wasn't  as 
easy  a  Job  as  the  inaiructions  made  it  ap- 
pear, but  once  the  connections  were 
made.  It  perlormed  as  advertised. 

F^rogramming  this  unit  was  handled  via 
DIP  switches  on  fhe  circuit  l>oard  and  it 
was^  easy  to  handle. 

The  operationaJ  iTistruclions  for  the 
C£S  Srnajl  Palch  wera  complete  aiHt  easy 
to  read-  Ttiey  a&sumed  a  decree  of  techni- 
cal knqwteclge  which  was  a  welcomed 
Cliange  from  other  knstnjcUon  maJiuals  I 
have  read  recently,  which  seem  to  assume 
that  afF  you  know  how  to  do  is  plug  in  the 
mfke  and  power  cables.  In  fact,  eome 
don^l  even  assume  yoy  know  that,  but 
that's  not  the  case  with  the  CES  Smart 
Patch. 

Overall,  the  CES  Smart  Patch  is  a  qual- 
ity inetrument.  At  S^Q.  you  will  find  It  a 
good  Investment. 

for  more  informatior^.  contact  Comma- 
mentions  tfectronics  SpecfSfties,  inc.,  PO 
Box  Smo.  Wmer  P^rk  fL  32790:  {305^^45- 
0474  or  (dO0^327S^GL 

Marc  Stem  N1BLH 
Framingham  MA 

HAMLOG— COMMODORE 
SOFTWARE 

Computers  do  certain  things  very  welL 
Storing  and  shuffling  records  around  is 
one  of  them.  Even  though  requirements 
for  keeping  a  logbook  were  reduced  and 
then  all  tiut  eliminated  in  the  ham  shack. 
atn>ost  aM  amateurs  keep  a  log  of  some 
ktnd. 

Pa|>er  records  are  cumbefsome  and 
have  a  way  fo  getting  lost,  soiled,  of  laded. 


Gomputefs  $n  the  ham  shack  promise  to 
ck>  ^wa'f  with  so«Tie  of  these  ptot>lems, 

One  of  the  many  entiles  into  the  arrva- 
ieur-radio  software  field  is  KAMLOd. 
Their  electronic  logtxx>k  is  available  far 
the  Commodore  64  amt  VlO20(with  a  min^ 
Imum  of  8K  o'  expa nsfon).  HAMLOG  is 
priced!  at  124.96.  Both  programs  require  a 
disk  drive,  HAMLOG  comes  with  fourteen 
pages  of  documentation. 

The  program  Is  contained  on  two  disks. 
More  accurately,  the  program  is  on  one 
disk,  with  data  stored  on  a  second  disk. 
The  program  disk  auto-runs,  eliminai4ng 
the  need  to  manually  start  the  program. 
The  same  proce<fure  also  keeps  you  from 
hatving  a  look  at  the  program  itself  HAM- 
LOG IS  copy  piotecied  ei lowing  no  easy 
way  to  b9Ck  up  your  purchase.  The  pro- 
gfam  carries  a  3&<)ay  warranty.  After  itiat 
you  are  on  your  own^ 

The  data  disk  wilt  allow  you  to  create  700 
entries  or  ''log  cards"  as  they  are  cabled. 
Additional  data  disks  go  for  $5.00  each  to 
registered  owners  on^y. 

The  overall  appearance  of  HAMLOG  Is 
quite  nice.  II  displays  well  on  the  screen 
and  the  prompts  are  clear  I  especially 
liked  the  -'key1?e«p"  feature  When  you  are 
entering  data,  a  pleasant  t>eep  sounds 
every  time  you  pfess  a  key.  Experts  have 
proven  that  this  feature  reduces  the  riun^ 
bef  of  input  &tor&. 

Tfiere  are  numetous  ways  of  storing 
files  using  the  Gommodore  computers.  II 
would  seem  that  Just  at>out  everyone  has 
his  own  thoughts  on  what  is  the  best  way 
to  do  this.  HAMLOG  Is  the  first  program  of 


this  type  thai  t  have  seen  that  uses  rela- 
tive disk  files. 

For  those  of  you  new  to  compurtrvg. 
Commodore  allows  you  to  create  three 
kinds  of  disk  fil^.  Ttie  most  common  is 
the  program  file.  M  is  exactly  what  it 
sounds  like,  though  with  soirve  word  pro- 
cessors, lent  is  stored  as  a  program  fife,  in 
general,  a  program  file  Is  used  to  store  a 
computer  program. 

The  next  type  of  commonly  used  Hie  Is 
called  a  sequential  file.  Generally,  ^uch  a 
file  consists  of  text  or  numbers.  It  could 
tie  a  letter  to  Aunt  Mary  or  a  DXOC  coun- 
tries list.  The  intormatmn  is  stored  *n  a  se- 
quential fashion,  each  charactet  following 
ttie  one  in  froi^t  of  iL  Seait:hir^  sequential 
files  can  lake  forever. 

Finally.  Ihere  are  rarntom  tiles  end  rela- 
tive files-  Both  make  searchirtg  the  dJsk  tof 
a  paniculaf  ptece  oF  information  much 
quicker.  Relative  files  a^e  structured  into 
records,  Wtthpn  the  records,  the  data  Is 
written  into  fields.  TTits  Is  the  system  used 
by  HAMLOG.  When  using  relative  files. 
the  programmer  predetermines  how  large 
each  record  will  be  and  how  large  each 
fie^d  will  be  within  the  record 

The  vefSatility  of  such  a  filing  system  al- 
lows you  to  seajch  by  any  of  lf>e  fields 
within  yout  log.  You  cari  select  all  the  KHS 
contacts  for  example,  every^one  named 
Jim,  Of  [>erhaps  ail  ihe  contacts  you  made 
on  your  birthday  Such  versatHtty  cart  al- 
low you  to  have  *^lolal  recall"  on  ttie^tr  ^so 
you  can  amaze  all  your  tnentJs'^ 

How  about  other  programs?  How  do 
they  accomplish  these  things?  Marry  of 
them,  particularly  programs  designed  for 


WHATDOYOt;  THINK? 

Have  you  fecently  purchased  a  new  product  thai  has  been  feviewed  in  73? 
If  yoii  have,  wiite  arKJ  tell  us  what  yotr  think  aboul  it  73  will  publish  y04jr  corrv 
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to  Review  Editof,  73  Magazine,  Peterbofouflh  NH  t3345S. 


the  64,  loa^f  all  of  Ihe  data  Into  ttie  inlemal 
memory  of  the  computer.  By  doing  this  it 
isn't  necessairy  to  use  the  disk  drive  or 
lape  cassette  for  anythir^  but  long-tenn 
storage.  Particufarly  due  lo  the  relative 
slowness  of  the  Qommodore  1541  disk 
drive,  this  method  can  harve  its  advan^ 
tages. 

One  possible  long- term  negative  effect 
of  using  the  relative  file  method  is  that  the 
disk  drive  stays  active  all  the  time  you  are 
searching  or  saving  data.  The  1541  is  not 
the  most  durable  piece  of  gear  in  Ihe 
world.  Thafs  something  you  might  want 
lo  oonsi^r  when  selecting  your  logginQ 
program. 

Several  features  Of  HAMLOG  d^seive 
Special  mefition.  i  liked  the  buift-in  QSL  la- 
bel generation  foutine  That  will'  be  a  reai 
advantage  to  the  active  contest  operator 
or  DXer. 

6eam  heading  and  actual  distance  in< 
formation  can  be  obtaine<l  for  countries 
around  the  world. 

Your  log  can  be  printed  lo  a  Commo- 
dore-compatible printer  in  order  for  the 
printout  to  fit,  you  must  use  91^inch  by  11* 
Inch  paper  with  the  tractor-teed  holes  re- 
moved. I  found  that  i/fitating  since  an  of 
(he  paper  I  ivormaHy  use  Is  only  8!^  inches 
wide. 

The  authors  of  HAMLQG  spe^t  a  lot  of 
time  in  creating  a  product  that  looks  and 
operates  well.  I  think  a  bit  more  explana- 
tion in  the  Instructions  of  how  ttve  fiimg 
system  worHs  woutd  be  heipfuL  particu- 
larly  to  the  novice  user 

The  Instructions  do  not  menti^on  this, 
but  it  is  possible  to  create  your  own  data 
disks  using  one  of  Several  publjc-domaln 
copy  programs.  You  will  want  to  do  that 
before  making  entries  or  you  will  create  a 
copy  of  an  already  full  disk!  It  does  take 
close  to  thirty  minuies  to  create  a  data 
disif  in  thi^  manner. 

For  more  mformation.  contact  HAM* 
LOG,  PO  Box  J08L  EngiemtOffOH  4532a 

Jim  Grubbs  K9EI 
SpringfiekJ  IL 


TTY  LOOP 


Marc  i  leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
PIkesviffe  MD  21208 

I  wonder  how  many  of  us  got  into  RTTY 
I  did,  with  an  overwhelming  interest  in 
tuning  in  to  some  of  Ihe  RTTY  news  ser- 
vices. While  I  enjoyed  my  early  ham  RTTY 
experience,  I  know  thai  what  impressed 
the  folks  more  than  anything  else  vt^as 
when  I  would  tune  In  to  this  wire  servicti 
OT  that  bulletin  and  pr^nt  out  some  current 
news  Item 

This  came  to  mind  the  other  day  as  I  sat 
listening  to  the  space  shuttle  in  ortHt  If 
you  will  p^dort  Ihe  tai>gen|  from  fITTV, 
this  is  one  aspect  ot  our  hobby  thai  truly 
amazes  me.  Here  m  the  Baltimore  area  we 
are  blessed  by  being  within  VHF  range  of 
the  Washington  DC  metropolitan  area.  As 
a  service  to  the  amateur-radio  community, 
the  Goddard  Amateur  Radio  Club,  tocated 
at  the  Goddard  Space  Flight  Center  In 
GreenbeJt  MD.  retransmits  shuttle  com- 
munications for  each  flight. 

You  have  no  idea.  H  you  have  never 
doive  it,  of  the  looks  you  can  get  by  stroll- 
ing through  a  store,  hand-held  on  Ihe  hip, 
and  having  it  blurt  oal,  "Houstofi,  this  is 
Drscovery^"  I  will  say  that  it  gives  a  new 
irvsight  to  tr^  space  missions,  arut  J  for 


one  wan!  to  thank  WAaNAN  for  tt^  ser- 
vice. Although  I  can  listen  to  the  local  link 
on  147.45  MHz,  those  of  you  not  in  the 
area  can  tune  in  as  well  on  3860.  7 1@&,  artd 


14,295  kHz.  Transmission  usually  runs 
from  launch  to  touchdown,  so  lune  in  to 
a notrter  goodie,  only  on  amateur  radiot 

It's  going  to  be  hard  to  hide  the  sche- 
matic published  this  month  (FJg.  1).  so  I 
guess  I'd  better  get  to  that  nght  now.  I  was 
strolling  through  my  local  Radio  Shack 
the  other  day  and  l  noticed  a  sale  on  a  few 
chips  of  interest  to  RTTVers,  This  mo^ith. 
let's  JOdk  at  catalog  number  27&Z^7.  tiet- 
ter  known  as  an  Xft-^ll  phase-*ocked- 
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loop  fPLL)  demodulaicr.  At  five  bucks  (of 
less  on  sale)  for  the  chip  and  a  few  dollars 
more  tor  additional  components,  thrs  car* 
talnly  represents  one  of  ihe  most  econom- 
ical ways  lo  get  on  RTTY. 

You  can  see  thai  the  audio  signal  from 
%ha  recei'ver  is  couple  ih rough  a  0.1-uF 
capacilor  to  pin  2  of  the  XR-^11,  The  com- 
ponents shown  tn  ihe  schematic  will  set 
the  PLL  for  the  standard  RTTY  ffe<Ty&rv 
cies  of  2025  Hz  and  2225  Hi,  and  a  3€0 
bagcj  transmission  rate.  The  center  fre- 
quency of  the  PLL  is  determined  by  the 
0.022-uF  capacitor  connected  between 
pins  13  and  14  and  by  a  20k  resistor 
formed  by  the  combination  of  the  iBk 
fiiced  and  5k  varlat^le  resistors  connected 
lo  pin  12^  The  bandwidth  is  defined  by  the 
200k  resistor  t>ridging  pins  12  and  11.  and 
another  filter  is  formed  by  the  O.OO&^uF  ca- 
pacitor ami  100k  resistor  coming  from  pin 
8.  (The  100k  resistor  is  nol  marJced  on  the 
diagram.)  This  is  only  one  scheme^  addi* 
tional  information  is  p«ck4H|ed  with  th« 
chip  and  is  also  available  frtwn  any  nurrv- 
bar  ot  ot  tier  Sources. 

In  summary,  this  looks  like  today's  ver- 
sion of  a  simple  demodulator  I  bulft  back 
in  the  late  1960s.  That  one  used  one  lube 
and  really  did  little  more  than  detect  and 
filter  one  of  the  two  RTTY  tones.  I  know  it 
cost  me  more  (in  iwenty  year-old  doHarsI 
than  this  one  would  cost  and  certainly  did 
not  perform  as  well.  I  hope  this  answers 
the  question  of  where  to  find  a  simple 
Starter  TU. 

Having  said  aU  that.  I  guess  i  would  be 
remiss  if  I  failed  to  acknowledge  a  rather 
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large  packet  of  maieriial  received  this 
month  from  Dan  SzymanakJ  K3SKE  and 
Charles  Mllier  K3ARN  at  Planlronlcs/Fred- 
fiffck  Electronics  Corpora tiofi  In  Frederick 
MO,  Tlrey  write.  "After  madirtg  your  'RTTY 
Loop'  colt^nin. .  I  felt  It  is  (Ime  you  tirvally 
SKW  a  good  flTTY  ctefnodulator,  not  the 
computer  interface  PLL  versions  with  no 
(tynamic  range  or  noise  Immuniiy  to 
tfwti^"'  Tlie  material  they  &eni  along  de- 
scrlt»es  RTTV  demndulators  that  would 
saijsty  the  mos^  and  I  mean  Lhe  most,  crit- 
ical FTITYer.  Ttii^  is  no  aurprlfte,  as  t  have 
hfiown  of  the  excellent  products  produced 
by  Frederick  Electronics  for  many  years.  I 
would  second  the  motion  that,  if  you  are 
booking  for  a  professional  quality  unh 
(granted,  at  a  professional  price),  you 
mught  drop  them  a  note  at  7&50  Hayward 
Road,  PO  Boit  502.  Frederick  MD  21701- 
0502-  Ele  sur«  to  drop  our  names  In  youf 
r>otft.  okay? 

Well,  as  I  write  this  month's  column  I 
am  stJII  recovering  rrom  ihis  year's  giant 
Greater  BaltimDre  Hajriboree  and  Comput- 
erlest.  Sponsored  by  the  Baltimore  Ama- 
teur Ra^fio  Clab  (which  has  had  me  as  a 
iTwmtter  lor  too  long  to  t^mk  aboytji.  this 
moTiStenr  ol  an  affair  ts  traditionally  held  on 
the  fAinie^t  weekend  kn  March.  How  they 
can  predict  ttve  weather  that  far  In  the  fu- 
ture is  beyond  me^  but  they  haven't 
missed  yet!  Anyway,  some  photos  of  the 
goings-on  are  at  ttie  drugstore  noWi  and  if 
any  of  them  are  worth  lookinQ  at,  I  wiU  In- 
clude them  In  the  future.  For  the  time 
being,  let  me  j jst  say  thai  Ihe  pfOHferation 
of  RTTY-  and  computer-related  gear  In  ctur 
hobby  continues  to  grow  at  an  unprece- 
dented rate  Everythrng  from  Model  T£s  ix> 
Model  rs,  on  up  to  a  packetradio  demorv 
stration  was  there,  on,  before  i  forget, 
neicl  year's  'fe^l  is  or>  April  6,  1166,  moved 
i  week  later  t>ecause  of  Easter    Maybe 


this  will  break  the  trend  and  be  a  surtny 
Sunday.  See  you  there! 

ir  I  mtgfil  get  just  a  tad  seflous  for  a 
paragraph  ot  so,  1  woutd  Hke  to  address 
ttKtse  of  you  wtio  have  fett  a  rwed  to  send 
certain  other  materials  to  me.  fiefteve  me, 
1  aiTt  quite  hap|>y  with  my  occupattoo.  fam^ 
ity,  religion,  where  1  live.  and.  welt,  you 
gel  the  point  Please,  please,  try  to  con- 
tain your  ne«d  to  shaje  what  you  may  con- 
sider the  good  news,  tatest  break,  or 
whatever.  I  appreciate  your  mail,  and  looK 
forward  to  deriving  from  \\  a  sense  for 
what  you  want  to  read  about,  but  keep  it 
at  least  somehow  related  lo  this  column. 
Okay?  Thanks. 

Now,  what  I  really  have  been  en|oylng 
are  the  varied,  and  I  do  mean  varted.  com- 
ments you  all  have  been  offering  abdy( 
the  various  FITTV  programs  for  microcom- 
puter  systems- 1  really  have  received  tonv 
ments  prabing  to  the  hilt  the  very  same 
pn^ram  thai  others  of  you  would  not 
touch  with  a  ten-foot  pole.  \  am  taking 
some  of  your  comments  and  forwardirig 
ttiefn  to  the  respective  pubftshefs  for  com- 
menfs,  with  the  submitting  amateur's 
name  deleted,  of  course  I  hope  I  hat  we 
will  be  ab^e  to  get  a  handle  on  some  of 
youi  complaints  and  perhaps  glean  a 
pearl  or  two  of  wisdom  in  I  he  process.  For 
those  of  you  who  have  not  yet  acted,  or 
who  came  in  late,  it's  still  not  loo  late  to 
send  in  information  on  the  RTTV  program 
you  are  using.  We've  mn  through  all  of  the 
major  microcomputer  systems,  so  It's  any- 
txidy's  game  now.  Just  tell  me  what  sys- 
tem It's  running  on,  the  name  n1  the 
program,  the  publisher  would  be  nice,  ar^ 
any  or  ell  details  you  care  to  provide.  What 
I  especially  am  after  is  why  you  love  it  (if 
you  do),  hate  it,  or  what  you  would  like  to 
changed.  Scribble  it  down  on  a  post- 


card or  QSL,  save  a  few  pennies  postage, 
and  send  it  to  me  at  the  above  address 

Spealctrig  of  mall,  those  of  you  who  have 
sent  this  or  that  note  and  ettciosed  a  self- 
addressed.  stani|3ed  envelope  krKtw  that  t 
do  aifswer,  albeit  a  tad  slowly  sometimes, 
Wel^  I  think  a  rkew  record  has  tseen  set-  A 
few  of  you  have  taken  me  up  on  the  of  let 
of  reaching  me  Ihtough  CompuServe  and 
have  received  a  reply  within  minutes  of  my 
receiving  your  E-Mail.  Ah,  the  wonder  of  It 
a3^l.  II  you  want  to  take  advantage  of  this 
communicsiions  marvel,  I  norm  a  I  fy  check 
the  system  every  day  or  two  and  tend  to 
hang  around  the  CoCo  SIQ  (GO  COCO)  or 
the  Amateur  Radio  SlQ  (GO  HOM-1 1).  That 
all-important  user  number  Is  75036,2501.  I 
will  be  looking  for  your  comments. 

Yes,  there  still  are  those  of  you  who  are 
asking  about  the  summary  of  material 
from  old  columns.  The  ^ist  remains  avail- 
able at  the  above  address  for  a  self-ad* 
dressed,  stamped  envelope.  I  try  to  update 
it  ever^  so  often,  so  if  you  want  the  newest 
version,  feel  free  to  request  it  eaen  if  you 
have  sent  for  orte  before.  No  problem. 

I  have  a  letter  here  from  Leonard  V.  Sorg 
WBMNH,  who  has  just  gotten  started  in 
computers  with  a  Tandy  MC-tO.This  is  the 
I  title  wonder  dubbed  a  ''Micro-CoCo" 
when  it  was  Introduced,  but  instead  of  the 
5809  CPU  of  the  CoCo  it  uses  a  6803, 
whose  instruction  set  more  closely  resem- 
bles the  B80P.  At  any  rate,  Leonard  wants 
to  put  thia  computer  onto  RTTY  and  won* 
ders  how  to  do  it,  Well,  i  have  seen  nolh 
ing  published  on  pulling  the  MO10  onto 
RTTY,  and  since  Tandy  has  stopped  mak- 
ing the  thing,  I  suspect  that  we  will  see  lit- 
tle more.  I  will  nose  around  the  SIG  on 
CompuSefve  to  see  what  turns  up.  but  you 
nfiay  have  to  bite  the  bullet  and  try  to  con- 
vert some  other  program  fof  your  use 


Leonard  wants  to  try  to  do  some  of  this  in 
Basic,  but  I  am  afraid  that  interpreted  Ba- 
sic is  just  too  sfow  for  the  taslu  I  am  send- 
ing that  material  which  I  have  to  him;  stay 
tuned  here  for  more^  as  It  develops. 

Another  Motoroia  devotee  is  l-ee  Toman 
W3BIM  in  Quakerfown  PA  Lj^  is  using  a 
computef  thai  runs  a  6802  CPU  and  is  in- 
terested m  putting  It  on  RTTY  as  welL 
Well,  Lee.  the  6S00  code  is  dlrectiy  trans- 
latable to  6602.  as  far  as  t  know,  so  the 
elementary  programs  published  here  a 
few  years  back  should  serve  you  well.  I  am 
sending  them  along  to  you  and  hope  you 
do  well  with  the  efforts.  Be  sure  to  iet  us 
all  know,  either  with  a  note  here  or  a  call 
on  the  air. 

Hey.  Bud  Johnson  KA5UBH!  I  hope  you 
can  wade  through  the  material  I've  sent 
you  and  that  by  now  you  have  made  some 
sense  out  of  the  Model  ^  you  h:ave.  As 
you  may  have  realiied,  there  is  no  "one 
standard"  Model  33.  Modifications  were 
frequently  done  to  adapt  a  particular  unit 
to  this  or  that  service.  I  put  the  orie  t  ac- 
quired in  service  after  stripping  it  down 
and  hterally  tracing  the  lines  with  an 
Ohmmeter  to  figure  ttiem  ouL  Book  or  no 
book,  it's  hard  work.  Perhaps  someone  in 
the  Dallas  area  can  touch  bases  with  you, 
and  wJth  the  materials  Tve  sent  you  In 
hand  and  two  ^or  more)  haads  butting  to- 
gether, you  will  get  the  thing  working.  Let 
me  know  what  happens. 

Looking  In  the  hopper^  I  see  plenty  In 
the  months  ahead:  photos  from  the  ham- 
fest.  another  circuit— this  one  for  AFSK 
generation,  some  moie  letters,  a  rundown 
of  the  RTTV  program  hit  parade,  and  all 
kinds  of  other  goodies.  Don't  miss  It — so 
many  of  you  let  I  me  that  the  first  place  you 
turn  when  you  get  your  subscription  ts&ue 
ts  right  here-  '^mTY  Loop  " 


PoNTESTS 


Robert  Baker  WB2GfE 
15  Windsor  Dn 
Atco  NJ  08004 

CANADA  DAY  CONTEST 

Starts:  0000  UTC  July  1 

Ends:  2400  UTC  July  1 

Sponsored  by  the  Canadian  Amateur 


Radio  Federation  {CARF),  the  coniest  is 
open  to  all  amateurs  and  everybody  works 
everybody.  Entry  ciasse^  include  single- 
operator  ail  bands,  single-operator  single 
band,  and  multk>perator  all  bands.  There 
are  al«0  separate  singte-operator  QRP  (5- 
W  output)  classes  tor  aii  bands  and  sirtgle 
band. 

Use  all  bands  from  16Q  to  2  meters  on 


CALENDAR 


4u\  1 

Jul  13-14 
Jul  20-22 
Jul  27-29 
Aug  3-4 
Aug  17-18 
Aug  17-18 
Aug  li-ZS 
Sap  14-15 
Sep  14-tS 
Sep  28-29 
Del  5-6 
Del  12-13 
Od  12-13 
Oct  li-OT 
Nov  2-3 
Nov  11^17 
Dae  7^ 
Dec  14-1 S 


CARF  Canada  Day  Contest 

lARU  Radlospon  Championship 

CO  Worldwide  VHF  WPX  Contest 

County  Hunters  CW^  Contast 

ARRL  UHF  Contest 

New  Jersey  080  Party 

SARTG  Worldwide  RTTY  Contest 

Spec^Com  North  American  UHF  FSTV  Contest 

ARRL  VHF  QSO  Party 

Washington  OSO  Part^ 

Late  Summer  OftP  CW  Activity  Weekend 

ARRL  QSO  Party^CW 

Rid  CW  DX  Coniest 

ARRL  QSO  Party— Phone 

ARRL  Simulated  Emergency  Test 

ARRL  Sweepstakes— CW 

ARRL  Sweepstakes— Phone 

ARRL  160-Meter  Contest 

ARRL  10- Meier  Contest 


CW  and  phone  combined.  All  contacts 
with  amateur  stations  are  vaiFid.  Stations 
may  be  worked  twice  on  each  t>and,  once 
on  GW  and  once  on  phone.  No  crossmode 
contacts  and  no  CW  contacts  in  the 
phone  bands  are  allowed. 

EXCHANQE: 

Signal  report,  consecutive  serlaJ  hum 
ber  starting  with  001.  and  province.  Do  not 
use  a  separate  aeries  of  numbers  on  gach 
band. 

SCORING 

Score  10  points  for  each  contact  with 
Canada.  4  points  for  contacts  with  others. 
VBI  ^>unts  as  Canada  and  one  multipii^er 
Score  20  bonus  potnts  tor  each  com  act 
with  any  CARF  official  station  using  the 
suffix  TO  A  Of  VGA,  That  means  an  official 
station  counis  10  points  ptus  20  t>onu& 
points  lor  a  total  of  30  points  1 


Note  that  an  added  tJonus  of  SO  points 
w^ll  bie  awarded  this  year  to  any  amateur 
that  provides  communicaltons  tor  Parks 
Canada  from  a  national  park  during  the 
contest.  A  50-point  tjonus  will  also  be 
awarded  to  any  amateur  who  uses  the 
special  prefi?teE  for  the  National  Parks 
Centennial  during  the  contest. 

Multipliers  are  the  number  of  Canadian 
provinces/territories  worked  on  each 
band,  on  each  mode  (13  pifovinces/tefrito- 
Ties  X  a  bands  x  2  modes  for  a  maximum 
of  206  possible  multipliers}.  Contacts  with 
stations  outside  Canada  count  for  points 
but  not  multipliers. 

Provinces  ar>d  tertilories  are;  V01/VQ2. 
VE1*N8,  VE1-NS,  VEIPEI,  VEZ  VE3,  VE4, 
VE5.  VEa  VE7,  VE8.  VEi,  and  WL 

FBEQUENCtES: 

TBIO.  1840.  3525.  3770.  7025,  7070, 
1402S,  14150.  21025.  21250.  2602S.  2&500. 


THE 

GROUflDUmVC 

NEWSLETTER  OF  THE  MONTH 

July's  winnef ,  T^e  Grountiwav&.  comes  to  us  frofh  the  Ottawa  {Ontario)  Ama> 
teur  Radio Cluti(OARQ.  Gord  VE3JMT.  Ernie  VEaiCP.  ArcNe  VE3NJV.  and  Kings- 
ley  VE30FK  pacif  as  much  information  as  possible  into  each  monthly  newsletter, 
including  club  r>ews,  regulatory  actions,  and  feature  articles  on  a  variety  of  top- 
ics, A  very  important  section  acknowledges  and  wefcofnes  visitors  3r«J  new 
members  of  OARC,  an  item  many  clubs  negtect. 

We  welcome  Hie  GfOuodwsvB  to  our  list  ot  award-winning  put^lications,  and 
congratulate  the  nr>efni>efs  of  OAflC  on  their  superb  eftort. 

To  enter  your  chub's  newsletter  in  73's  Newsletter  of  tfie  Month  Contest,  send 
It  to  73,  aO  Pine  Street,  Peterborough  NH  03458,  Attn:  Mewsletter  of  the  Month. 
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COMMUNICATE 


FIRST  WITH  US, 

THEN  THE  WORLD! 

Better  communications  start  with  your  subscription 


to 
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■  Start  my  no-risk  subscription  today  and  send  me  12  issues 
♦  of  73  for  $19.97.  Ill  save  33%  off  the  newsstand  price! 


D  CHECK/MO         D  Bill  Me  iOe^  niitc  dwdt  mriUc » 73) 


Name_ 
Address. 
City 


State 


.Zip 


Ckcuda  Gl  Moicd  SZ2.97»  I  yem  oolf,  US  fundi  ^fvm\  on  US  bnkL 
Bam^  ntriicc  $39.97,  I  ffstr  cmJif,  US  liuKb  drawn  cm  US  bulu 
ftHneigji  ■iTTTtut^  please  inquire.  Please  ilbw  6^  weelu  fiDr  debvefv^ 


;s 


/or  Radio 
Amateurs 


:9 


PO  Box  931,  Farmlngdate,  NY  11737 


50.040,  50.110.  144.090,  146.52.  Suggest 
phone  on  the  even  houfs  (UTQ,  CW  on  the 
Odd  hours  (UTQl  Sinco  thia  is  a  Canadian- 
iponsordd  contest,  rem^mbar  to  stay 
within  the  tegal  frequencies  fof  yCKjr  couiv 

C«ftlficale5  will  tw  awaided  to  the  hloh- 
Ml  scOTHr  in  each  category  m  each  proiv- 
Ince/ierrltory,  US  call  area,  and  DX  coun^ 
trv-  II  scores  are  ctose^  sacond^  and  third- 
place  cenificales  will  be  a  warded.  Addh 
tlonally,  several  IrophEos  will  be  awarded 
to  some  top  scorers,  cpurtesy  of  spon^ 
SOr». 

ENrmES: 

A  valid  entry  must  conialn  log  sheats< 
dupe  sheets,  a  cover  aheet  showing 
eimimed  QSOs,  QSO  points,  a  list  of  mutll- 
pliais,  end  a  calculaticn  of  final  claimed 
score.  Cover  sheets  and  multiplidf  check 
lists  are  available.  Entries  should  b^ 
mailed  within  one  rnonih  of  the  cofitest, 
with  your  comments  to:  CARF  Co^itest 
C^  N.  Waaltho  VE^W,  Box  1880.  Morin- 
ville,  Albena,  Cana<9a  TOG  IPO. 

llMtjIts  will  be  published  in  TCA,  the 
Canadian  amaleuf  magailfie.  NonsyI>- 
scfibeis  may  inclutiie  an  SASE  fof  a  copy 
of  the  results. 

lARU  RADIOSPORT 

CHAMPIONSHIP 

Starts:  0000  UTC  July  13 

Ends:  2400  UTC  July  14 

Hole  thai  these  rules  are  from  last 


year's  contests  as  updated  rules  were  not 
aval  Fable  In  time  for  this  column.  Check 
the  appropriate  issue  of  QSJ  for  arty  last- 
minyte  changee. 

This  contest  ts  open  to  all  hcansed  anv 
ateurs  worldwide.  The  obtect  is  to  contact 
as  mAnf  other  amateurs  irn  as  mariy  pa/ts 
of  tt>e  world  as  possible  using  1.B  throggh 
146  MKi.  Smgi#<^peratof  stations  must 
rwi  operate  more  ttran  36  hours  of  the  corv 
test  period.  Operating  categories  include: 

A)  Single  opefalor:  phone-only,  CW- 
on^y,  and  miwed  rnode  sections.  One  per- 
son performs  all  operating  and  ^logging 
functions.  Use  of  spotting  nets  Is  prohib- 
lied.  Off  times  must  be  3D  minutes  mini- 
mum and  single-operator  sialions  are 
allowed  onty  one  transmitted  signal  at  any 
given  lime, 

B}  Multi-operator  single  transmitter, 
mixed  mode  onty.  Only  one  I  ran  ami  I  ted 
signal  allowed  at  any  given  time  and  must 
remain  on  a  band  at  least  10  minutes  at  a 
time.  All  operators  must  ottserve  the  limits 
of  their  operator's  license  at  ail  times  St  a* 
tkms  may  be  worked  once  pet  frequer^cy 
t>and;  crossmode,  crossband,  and  repeal- 
er QSOs  do  not  count. 

EXCHA*iGE: 
Signal  report  and  ITU  zone. 

SaORtNQi 

Count  1  point  per  QSO  within  your  ITU 
zone,  3  points  within  your  continent  but 
different  ITU  zone,  and  five  points  with  d If- 
ferent  continents.  Multipliers  are  the  num^ 
l>er  of  LTU  fones  wqrlked  on  each  band. 


OSL  OF  THE  MONTH 

To  enter  your  QSL  mail  It  (n  an  envelope  to  73.  30  Pine  Street.  Peterborougti  NH  0345S, 
Attn:  QSL  of  the  Month.  Winners  receive  a  one-year  suDscrtption  |or  extension)  to  73.  Entries 
not  In  envelopes  cannot  be  accepted, 
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Final  score  is  total  number  of  QSO  points 
multiplied  by  the  sum  of  ITU  zones  worked 
on  each  band, 

ENTRfES: 

All  entrants  are  encouraged  to  use 
forms  available  from  lAFIU/ARRL  head- 
quarters. Send  SASE  or  t  IFtC.  Logs  must 
Indicate  times  In  UTC,  bands,  calls,  and 
complete  exchange,  Multipliers  and  otl 
times  should  be  dearly  marked  in  the 
togs.  Cross-checit  sheets  are  required  II 
more  than  500  QSOs  total  are  made.  En* 
tries  must  be  postmarked  by  mid-August; 
any  entry  received  after  mid-October  may 
not  be  in  time  to  be  included  in  the  printed 
results.  Usual  conditions  of  entry  and  dis- 
qualification apply.  Entries  should  be  ad' 
dressed  to  ARRL.  225  Main  Street, 
Newington  CTOeilt. 

AWARDS: 

A  certificate  will  be  swanked  to  the  higli- 
scoTlng  CW-onty,  phone-ortly,  mixed* 
mocte,  and  mutU-operalor  entrant  in  each 
ARRL  section^  each  FTU  zorte.  and  each 
DKCC  country  In  addition,  achievement- 
level  awards  will  be  Issued  to  ttiose  mak- 
ing at  least  350  QSOs  or  having  a  myiti- 
plier  loiaJ  of  50  or  more.  Additional  awards 
may  t>e  made  at  the  discretion  of  each 
country's  tARU  society. 


CO  WORLDWIDE  VHF 

WPX  CONTEST 

Starts:  0000  UTC  July  20 

Ends:  0000  UTC  July  22 

This  is  a  brand-new  event  sponsored  by 
CQ  magazine  but  SCORE,  the  Society  of 
Corniest  Operators  and  Radio  Experiment- 
efs,  of  Oenville  NJ,  4s  the  administrative 
head  of  ihs  contest  commttiee.  This  coiy- 
test  is  an  international  VHF/UHF  compe- 
tition where  mulnptiftrs  are  preflt^es  and 
tt^ere  are  eight  dlilerent  In^els  ^f  compeij" 
tldn  in  eiich  geographic  area. 

Deta^lS  On  SCORE  and  the  contest 
Ideas  were  presented  in  the  February  "85 
issue  ol  CQ.  wtth  possible  updates  to  fol- 
low, Be  sure  to  checN  CO  for  any  tasl-min- 
ute  changes.  M  all  goes  well,  the  event  Is 
planned  to  be  an  annua!  event!  Anyone  In- 
terested In  sponsoring  awards  can  con- 
tact SCORE  or  CO  at  the  addresses  listed 
below, 

Classes  of  entry  include:  sfngie-opera- 
tor.  single-band;  single-operator,  mylti- 
band;  single-operator,  singte-band,  low- 
power;  single-operator^  muttiband,  low- 
power;  multi-operator  single-band;  multi- 
operator,  myltiband;  portable  fwith  tem- 
porary power  source),  arnt  FM-onty.  Low 
power  is  ffefirwj  as  26  Watts  PEP  output 
or  less. 

Use  all  authorized  amateur  bands  and 
frequencies  Irom  S  meters  through  23  cm 
&0,  70,  144.  230.  432,  and  1296  MHz).  All 
authorized  modes  are  alio  wed  for  contest 
credit,  with  the  single  exception  that  re- 
peater contaf^is  cannot  be  allowed  or 
counted  for  contest  credit.  Satelllles  are 
considered  repeaters! 

EKCHANQE: 
Consecutive  serial  number  and  calisign. 

SCORiNQ- 

Multipliers  are  prefixes  worked  per 
band  Score  ^  \mini  p«r  Q60  on  50.  70,  or 
144  MHz,  2  pothli  per  QSO  on  220  and  432 
MHz, 4  points  per  QSO  on  1296  MHz.  Worti 
stattons  once  pSf  band^  regar^^less  ol 
mode.  Multiply  total  QSO  points  times  to- 
tal number  ol  prefixes  worked  (Itve  sum  ol 
the  prefixes  worked  per  band). 

AWAf^DS: 

For  first -year  participants,  a  commemo- 
rative cenificate  will  be  issued  toever^  en- 


trant to  celebrate  the  first  annual  VHF 
WPX.  Trophies  (o  national  top-scoring  sta- 
tions in  each  category.  Ceftif icaies  to  top^ 
scoring  stations  in  each  calf  area  oc  coun- 
iry  where  special  effort  is  demonstrated. 

ENTRiES: 

Contest  entries  should  be  mailed  lo 
SCORE.  PO  Box  1161.  Ctenvilte  HJ  07a34, 
Of  to  CO.  76  North  Broadway.  HJcksv^Ha 
Ny  1180V 


CW  COUNTY 

HUNTERS  CONTEST 

Starts:  0000  UTC  July  27 

Ends:  0200  UTC  July  29 

The  CW  County  Hunters  Mat  invites  ail 
amateurs  to  paniclpate  in  this  year  s  con- 
test. All  mobiie  and  portable  operaiion  In 
less  active  counties  is  welcomed  artd  erv 
cou raged.  Stations  may  be  worked  once 
Oft  sach  band,  and  again  if  the  station  has 
cttan^ed  counties.  Ponabie  or  mobile  sta- 
tkms  changing  counties  during  the  con- 
tesi  may  repeal  contacts  for  QSO  points. 

EXCHANGE: 

QSO  number,  category  |P  for  portable, 
M  (or  mobile).  ftST.  staie/province/cotm* 
Iry,  and  US  county.  Stations  on  county 
lines  give  and  receive  only  one  QSO  num- 
ber, but  each  CDunty  is  valid  for  a  mulli- 
pller  for  the  receiving  station. 

FREQUENCiES: 

3575,  7055,  14065,  21065,  ^065.  On  20 
and  40  meters,  mobile  and  portable  sta- 
tions should  call  CO  or  ORZ  below  the 
suggested  frequencies  Fi^ed  stations  CO 
or  ORZ  above  the  suggested  frequencies. 

SCORfNG: 

QSOs  with  filled  stations  are  1  point, 
QSOs  with  portable  or  mobile  stations  aie 
3  points-  Multiply  the  sum  of  all  OSO 
points  limes  the  numlwr  df  US  counties 
worked.  Independent  ctties  may  be 
counted  as  any  one  of  their  adjoin  I  ng 
counties  in  accordance  with  USACA  rules. 
Mobiles  and  portables  calculate  their 
score  on  the  basis  of  total  contacts  within 
a  state  for  the  state  certificate  and  calcu- 
late their  score  on  ail  operation  if  they 
operated  from  more  I  ban  one  state  In 
competition  for  the  High  Portable  or  High 
Mobile  Trophy. 

AWARDS: 

Certiftcates  will  tw  awarded  in  three 
categories: 

PI  Highest  station  in  each  state  oper^ 
ating  portable  from  a  county  which  is  not 
its  normal  point  of  opefaiion.  when  total 
score  exceeds  1^000  points. 

F)  Highest  fixed  or  fixecH^rlabie  sta* 
tion  In  each  state,  province,  and  country 
when  total  scone  exceeds  1,000  points. 

U)  Highest  station  in  each  state  oper- 
ating  mobile  Irom  3  or  more  counties  with 
a  minimum  ol  10  QSDa  in  at  least  each  of 
3  counties. 

plaques  will  be  awarded  to  the  highest 
mobile,  portable,  and  fixed  stations  In  the 
USA  who  meet  the  above  requirements  for 
certificates.  Additional  awards  will  be  is- 
sued where  deemed  appfopriate. 

ENTRIES: 

Logs  must  shOTW  category,  date/time  in 
UTG,  station  worked.  I>and.  eicchanges^ 
QSO  points,  iocation,  and  claimed  score. 
Ail  entries  with  IQO  or  more  OSOs  must  tn- 
ctu<fe  a  check  sheer  ot  counties  wo/^ecf  or 
be  disQusiified  /torn  mcetvmg  awars^s.  En- 
close  a  large  SASE  if  results  are  desired. 
Logs  must  be  postmarked  by  September 
and  sent  to:  DW  County  Hunters  Net,  c/o 
Jerry  Qurkhead  N6QA,  7525  Baltic  SL.  San 
Diego  CA  921 11. 


Cnystai 

T  Fit  tens 

CW/SSB/AM  For  most 
KENWOOD  ^  YAESU  •  HEATHKIT 

Also  DRAKE  R-4C/7  tln«,  COLLINS  75S-3a/C, 
and  ^COM  jFt44A  Typ«} 

fox   TANGO   fifters    with   center    fraquenctea   lo 

match  your  set  range  ^n  bandwidth 3  from  125Hz  for 

needle-sharp  CW  to  ftOOOHj  for  hi-fi  AM.  Uae  ihem  to 

fill  /our  optional   filler  spota,  i^o  replace  Jnfertor 

ceramic  or  monolithJc  stock  units,  or  to  add  more  l-F 

fiilerinQ  for  sus>ensel»ct(vitf.  Most  are  drop-in  or 

pjug-in   type:   ii   p«tch-in,   all   needed   parts  end 

insTruct«onB  «ni  suppliiKt  Get  genuine  FT  matched' 

^if  niter  Mta  C2.1  S5B  and/or  400  CW)  for  yarn 

flB20.  TSS3(ra30  or  FT  960  Or  a  Flllef  Caicadlivf  hll 

for  yoiir  TS430.  TS520,  TS  820:  FT-IOI.  lOIZO,  107, 

301,  90T2:  OF  H^alh  SB'1I04A.  Or  sup^rtze  your  R4  C 

with  our  GUF-1,  2  units.  All  kits  include  top-rated 

a-pole  discratecrystal  FOX  TANGO  filters  For  corn- 

ptete  del  ails  and  prices  send  a  bueinass-siza  SASE 

marked  with  your  rig's  Make  and  Modet  Number  To 

save  lime,  phone  lor  Irtfornietlon  and  Ofder  directly, 

Wa  accept  VISA/MC  or  snip  CO.D.  ^n  US, 

NEW  FOR  YAESU  FT-757GT! 

Supe<kx  drop4n  replacements  for  QrlQirH:il  fiffers, 
Bandwidth!^  SSB  -  ?  1  KH?.  CW     500  or  250  Hz 

[recornmervded] 
Infroduciory  prlc»9 S55  »ach.  IWO  for  H 00 

GO  FOX  TANGO  —  TO  BE  SURE! 

fWC'TANGO  Cofp~ 

P.O.  Box  15944,  Oept.  S 
W.  Pafm  Beach,  FL  33416 
Telephone:  (305)  SS3-9587 


SATISFACTION 
GUARANTEED 


ON 


JRN 


I  Since  I 
i9es  I 

Call  or  Write  Us 
for  Your  Crystals 

All  Quantities 

General  Communication 

Industry 

Marine  VHF 

Scanners 

Amateur  Band 

CB  Standard 

CB  Special 

Microprocessor 

You  II  Get 
COST  SAVINGS 
PROMPT  SERVICE 
HIGH  STABILITY 

JAN  CRYSTALS 

P.O.  Box  06017 
Fort  Myers 
FL  33906^017 

(813)936-2397 


:r^«Mc.„ 


Sagg 


esfecf  /=?, 


^^^'fS369. 


^^'  '"one  n  . 


^'^  Por 


Shift 


'one 


9ive 


clean 


orTTL 


'^9.  Sco 


ntcs 


66046 


23  Sf 


for 

i 

i 

i 

^ansf 

:p,^i^."^neous 

/ 

■ 

1 

1 

PACKET  RADIO 


Uanb-ffl  ii.'  7'. 


ASCII— USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  is  the  AMRAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et  radio  networks. 

PAG/NET  board  only  $60.00 

Assembledrrested.  No  ICs.  90day  warranty 


Package  of  all  fCs  except  2-2716 
EPROMs  $ 


^Tililfl 


PAC/NET  SYSTEM 


PAC/NET  SYSTEM  $240.00 

System  Tested  4.5  x  6"  board  complete 
with  all  ICs  and  programmed  EPHOMs 
personalized  lor  each  purchaser.  Re- 
quires only  srngle  8-10  volt  Va  amp  power, 
1  year  guarantee  of  hardware/soft- 
ware/AX.25  standard  RS232  serial  ASCII 
at  any  user  baud  fataRS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Programming 

JSlLL^SHBY 

^^  AND  SON  ^J 
K2TKN— KA20EG  201-658-3087 

BOX  332  PLUCKEMIN  N.J.  07978 


**When  You  Buy,  Say  73'* 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capabitity  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasteriM  real  speech  •  votce 
readout    of    received    signal    strength, 
deviation^    and    frequency    error    •    4* 
channel    receiver   voting   •   clock  time 
announcemeats  and  function  control  •  7- 
hetical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others.  Mark  4 
even    includes    power    supply    and    a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  mennory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
aferts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


MICRO  CONTROL  SPECIALTIES 


Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834   (617)  372-3442 


the_  

HAM  STATION 

220  N   FULTON  AVENUE 

P  O   BOX  4405 

EVANSVILLE.  INDIANA  47710 

UUIGE  STOCK  or  KtW  iOut^UENT 
AT  QiSCOUNT  PRICES 

Orders  1-000-523-7731 

Indiana  (812)  422*0231 
Info  &  Service  (812)  422-0252 


«E4 

Anni 

ALLIANCE 

AMECO 

AMEFITHON 

AVANTI 

ASTROK 

9  &  W 

Bf  NCHEH 

BUTTERNUT 

CALL  900H 

COU.CO 

COHHl^Cf  SYSTEM 

CL^S>^CfiAfT 

OA]*f/k. 

ENCOUU 

HAL 


HElL 

HySTLEII 

HY  GAIN 

ICDM 

KLM 

HANTHONICS 

KtHpno 

LAflSCH 

MIMACC 

SHUflE 

TEH-TEC 

UNAIMLLA 

VALOR 

WELZ 

TAESU 


CALL  FOfl  PnCf  $  QM 
eOUlMKNt  fCm  OSCAR  10 

I  £4S€  ie+  ouf  -nan  A  u%a 
MCm  fm  1AM  4^M  ■  ^t 


kst 


OftiCES  AND  AVAILASILTIY  SUBJECT  TO 
CHANGE  FHBGHt  FOB  EVAMSVILLE 


USED  EQUIPMENT 

DRAKE 

T4XC    n*C   AC4    MS4 

TR4CW/P  & 

W4  WATT  MTR 

NT  1200  £M  M  T 

ST  44C  44D  MHZ  H  T 

HC  *O0C  funv 


ICOM 

720A/CW  Gefi   Co*    Mc*r 

4«?43£MHZlC>KJri 
ttAHTnONlCS 

VA^irbliff 

KEMWOOO 

TSa30S 

rss?0  cw 

TSS?D 

rS?00  SP^VIo  ?W  An  Mtxte 

TFl2S0O^CitM^  ?M  H  T 

TR3^iOO/Cii4e  440MHZ  H  1 

ST  2  ease  Ltiui 

SptrfMiC-?500 

ST  1  iftM  thgr 

TR?&30JMTR 

tR?9&0  ?MTFI 

DC  Moduie(b2QDraZ0i 

mihacbc 

BTpie  lO'i^  2M  Amp 

K^p  I  i«  r   PEP  WATT  WTR 

4M  H«feul#4  Am^ 
S4€  Ot*W  A.'B 
&F0  C#ntur^  71 

241  vf e  Offls 
?*3  VioQAII^i 

2541  flUiTR  M  T 

VAESU 

Ft^tDM  rcn  cw 
FTiOW  fPlO/E 
FTIOIZOMKII 
FTlOlJf   CW   Ijn 
FVIOIZ 


Sirs  00 

&5  50 

69  9!^ 

»   3S0O 

$139  50 
l9t9S 

S?9S0 
t49  9S 


U9t95 

n»50 

WW 

3a9  so 

439  tiO 

199  9S 

?3f  ^5 

&S00 

HQQ 

H9S 
269  9S 
299  95 

%hm 

|i«  9^ 
t«99  9S 

11500 

«9  M 
19996 

iS99% 

5S9  50 
539  95 
4^9  9S 
10^00 


VAESU 

FTiOTE   lar»  429  bO 

FT101EE  Tan  M9  50 

FT  101  ;?9'5  9S 

SPiOia  29  &D 

FT30TD   ^P3Q1  399  9S 

FfVaOtR  «vlr2MTR  2B9  95 

FTV90tR  Xvir  PMTR  ?  &  g  MTR  4?5  00 

SP90 1 P  Spfc  r  ^P^  [t^  49  i5 

fB90  5     Y«90l   R«dd««    K#y&i£i  IC>  ?99  95 

FT707H  2W  M  T  tiS  SO 

fT703RZMMT  tSO  DO 

'  Wise  I 

KDK.a07^^¥tR  S14995I 

KOiCTO  1 5  UpTT  fi*<  1 79  M  ' 

I  IfMBond  r3  5TQ2WTR  ife9  % 

Ciegg  FM  2M  2MTR  u)  00 

VHF  PA  14Q.IO  TV  Arnp  i«  95  ' 

VcCo^rr,  ?00  WM  3iO^  ?1WI  Anv  55  OC 

;Tefn|n  ia<t0aW6MtFl  Arid  TJ  00 

1  Vikirtg  Pnon«  Paic  ^^  )9  99 

OEMONSTRATORS 

AEA 

Cf*-i  tfiieit4cp  $159  9& 

MSA  ?0  T#if  S9  95 

DAlWA 

CI4-63D  T*0  4^Cl  MH,f  WTR  1 1 1  i  OO 

ENCOMJW 

KDK  20J3  2MrR  1239  50 

ST  442  440iyiMZM  T  269  9& 

MT-TT  «0MHJ  H  r  r9  95 

ST  40C  4  6  MR  ea5«  Ct>9'  M  |& 

ST  aac  g  a  hr  bj^i^  c^gr  74  ^^ 

ICOM 

?5i   ps  ii^99  00 

?45  G#n  Cfl¥   icw*  699  95 

4riH  AM  M00«  e4S«  450  00 

7^1^  AMMCK^«4tt  6^5  00!, 

4  7 A  440MH/  75M  339  96 

45 A  440MHZ  rOM  269  9$ 

MIRAGE 

Al  dl  5  6VT R  An<{)  S2l0  SO 

TOurO  WTHJWfH 

Hu  90y  450  4Kk  MMZ  Am*  S2«9  9i 

ML  i€0V75  7WTP  Amp  2S99^ 

lEK'TEC 

?fiOp»fS0i'  $139  9«f' 


VAESU 
203R  7M  M  T 
yn^S  Headset 

5^980  SphrnnteF^ 


CLOSEOUT5 


Si73bOJ 

looal 

47  95 


AEA 

AMT  1  Tttrmrm  Umt 

AmiQiC  64 

OflAKE 

?000  E  Tvrmmal  ^m«ytltd 

ENCOHM 
720  MHZ  H  I 

HAL 

Ct  $iQeV?70D  opaaw  U 

tCOM 

*0'2  mt»rt»c# 

NAMTRONICS 

Man>  T^rRdTsdi 
AmtEV  Vc  70 

fUtSioTop  iniertBce  i  SottAAre 
V*CMC»'C64 

TEN  TEC 
755  P  S 
260  PS 

TOKYO  Hlf. POWER 

ML  90U  4J0  4!60  Mhif  Amp 

NEW  EQUIPMEN 
SPECIAL 


S279  9& 
>09a5 
4995' 


S399  95 


WELZ 

sp;?oc  1 

SPiSM  1 


160  U^H2  MTR 

T*50M«ZMTR 


W9  9t> 
4995 


Sif9  95 
4995 


$149  ^S 
15&95 


I  I  i  II 


YAESU   FT    757CX 


CALL    FOR 


SPECIAL  PRICES 
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.^^      CADDELL 
-     COIL  CORP 

35  Main  Street 

Foultney,  VT  05764 

802-287-4055 


BALUNS 
NEW  FOfi  ^m  METet&r 

B«causo  you  have  requested  it,  we  are  now 
makJHQ  a  T  KW  BaEun  for  feceiving  and  tfansm^t 
ting  Qn  the  SO  and  ;6iQ  meter  band,  See  below: 


1  KW  160  M  |4:1  Impfidence) 

1  KW  160  M  (9:1  or  1:1  impedance) 


Sl&.OOppd 
116.50  ppd. 


FOR  3-30  MHz 


v»mm 


Ti 
f 
T 

TJ 


3  aSD 
ilJSC 
ffiOD 


New  *  *  qOUNTV'  W*  *  NEW  COUNTY'  €4-*  *  * 
COUNTY  64  COME  WITH  THE  POWEflfUL  LOGGING 
FEATURES  Of  CONTENDER  PLUS  ME^ftrttNiut  WAZ  & 
DXCCJ  /  PLUS  A  SPECIAL  COUNTV  LOGGING 
SYSTEM.  THIS  SYSTEM  TAKES  1>1E  WORK  OUT 
OF  COUNTS  RECORD  KEEPilVG. 

OTHER  LOGOfHG  SYSTEM  AVAILABLE  FROM 
CRUMTRONICS  AREr 

COIVTENDER  PLUS  ll.lontdtak) ,...,  ^MK 

CONTENDER  PLUS  II  /  with  USA  CA. 

(THREE  OISK^ » . . .^^.i, M«.i6 

COUNTY  S4  (TWO  DISKI 434.96 

USA-CA  ADD  ON  FOR  CONTENDER  PLUS  II 
12DtSKl..., ., .*12  00 

FOR  FREE  FACT  SHEET  OR  TO  ORDER  WRlTl: 

CRUMTRONICS 
SOFTWARE  DIVISION 

P   O.  BOX  §187 
FORTWAVMi,  IN  4WM 

COD  ORDERS  CALL  219/745-(e60  cir'219/4ee-2?lS 
CRUMTRQNICS  ta  owf  r«mi»  logging  ta  ouf  gim« 


7S 


Volumi 


A^r  Radio 
liiial 


PHI  VAT 

EARTN' 

STATtOl^S 


BACK  ISSUES 


1977  to  June  1980 
July  1980  to  Present 

Add  $L00  per  magazine  for  ship- 
ping, 10  or  more  back  issues  add 
$7.50  per  order  for  shipping. 

Write  for  your  copy  today! 

73  for  Radio  Amateurs 
Back  Issue  Order  Dept. 
80  Pine  Street 

Peterborough,  NH  03458 


S&L-t  DQubl€'BaJanc&  Mi^er. 


MRF^208 
MRF-240 
MRF'247 
MRF-309 
MRF-422 
MRF-454 
MRF-901 


SEMICONDUCTORS: 

...1200        IVSHW252 


.18.40 
,.34.80 
.33-80 
41.40 
.20.00 
T  75 


MHW^710'1 
MPSH-61     . 
MV2205     .. 
78L0eCP 
2N440t 
2N5190 


53  00 
.61.00 

L..  ...30 

50 

75 

!  50 
...6.50 


PX.  BOARDS  FOR  MOTOROLA  BULLETINS 

AN-762 ..,14-00 

EB~27A .14.00       AN'791»,.,... 10.00 

EB-63. ,...,... 14  00       Ea-67,.„ 14.00 

KEMET  CHIP  CAPACiTORS:  56  pf.  82  pf. 

too  pf.  390  pf,  470  pi..-.,..  50  ea 

660  pi.  1000  pf „* 55  ea- 

5600  pf.  6800  pf.  .1  fit. .,..,_;„-.,. I  00  ea 

,33  nl    , -1,90  ea     -68  ^t ....... ......3.90  ea 


. ^a.Bs^ii">i-!>4i   I.  :S..K  a.jLMm.B 


CAMBION  RF  CHOKES:    t5  ;!xh,  .22  ^h,  .33  ^h.  4  7  ^h,  10  ^h 
BROADBAND  TRANSFORMERS  PER  MOTOROLA  BULLETINS:  AN- 762.  EB-27A.  EB^63 
UNDERWOOD/SEMCO  METAL-CLAD  MICA  CAPACITORS:  5pf.  lOpf.  15pL  25pf,  30pt 
40pf.  56pr  60pf.  eepf.  aOpf.  91pf.  lOOpr.  200p1,  250pf.  390pf.  470pf,  lOOOpI 

We  also  carry  a  tme  of  VHF.  UHF  ampiifiBrs  and  ATV  equipment, 

Caif  or  wnte  for  our  free  catalog. 


.1.20  ea. 


IConnmunication 
Concepts  Inc. 

aifrlB  Norlti  Afgon  Avg.^  Daylon,  Qjiio  45420*  (51 3)  296-1411 
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The  RF  Wslbneter  Model  81000-A  Ifoin  Coaxial  Dynafnics,  Inc. 
does  more  than  pmvide  acGurate  ff  measurefnenfe.  Testing  of 
transfiiission  lines,  antennas,  connectors,  filters  and  related 
components  can  reveal  unknown  pmtilems  and  assure 
optimum  equipment  periormance. 

The  81000-AK  Wattkit  featyres  this  easy-to-read  RF 
Wattmeter  (pictured  here),  with  its  opUonai  carrying  case  and 

an  array  of  elements  and 
accessories.  Coaxial 
Dynamics  elements  can  be 
purchased  separatety  for 
use  in  other  manufac- 
turer's Wattmeters.  For 
mere  mformalion  on  the 
81000-A  Wattmeter  or  any 
of  the  complete  line  of 
r    Coaxial  Dynamics  RF 
products  and  OEM  corn- 
ponents  please  contact 
Coaxial  Dynamics,  Inc. 


SPECIAL  ELEMENTS 

AVAILABLE  FOR 

CELLULAR  RADIO 


COAXIAL 
DYNAMICS,  INC. 

15210  IndiiSJnai  PartM^V,  ClflMlawd.  OH  4413S  »  (216)  2S7-Z233  I 

OmsMe  Okitt.  WATS:  W9  CmmW,  Tttar  M4Bi 

$€«  an  of  our  prodwcts.  in  our  booth,  at  iht  Diylon  Kamvt nlionii 


*'*"«En«, 


/ 


IN  ONLY  ONE  ANTENNA 

SflOTATtON  SYSTEM 
mUL  Y  COMPLET^ND 
SiMPLE  TO  INSTALL:  THE 

BRIO  "^B  DRIO  System  offers  a  com  paw 
single  contFWunit  wrth  dual  scale  indicator; 
single,  eight-wlce  control  cabfe  interconnect'; 
and  will  easily  Katfidle  a  50  pound  balanced 
antenna  array  and  up  to  8  sq,  feet  of  wind  toad. 

One  Rotor,  ^  ^  ^^ 


t" 


'fle  Controller, 
One  Installation 


The  DR10  Dual  Axis  Antenna  Rotor  System 

A  New  Concept  in  Drive  Systems 


DTIN, 


^ 


b)/b)TiMb 


'not  included 


Call  or  Wriie  *or  Moce  Information. 
Dealer  Inquiries  Invited 

19128  Industriat  Blvd. 

Elk  River,  MN  55330  (USA) 

612*441-4303    Tetex  756135 
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ETTERS 


MAM  HrGK 


I  was  impressed  and  pleased  with  tfio 
survey  results  in  your  May,  1985,  issue.  Al- 
low me  to  add  my  voice  to  those  in  the  am- 
ateur community  who  feel  very  poeltlve 
about  amateur  radio. 

I  was  licensed  on  May  29^  1BS&,  ttirough 
a  Novice  class  at  a  Jocal  Civit  Emergency 
Pre  pa  red  naa  9  office.  Tfie  irtst  rue  tors 
gui^ded  our  cla&s  ttirough  elefnents  1(Ak  2, 
and  the  Code  with  endl^ess  patience  and 
understanding.  I  owe  ttolh  KlYNO  and 
KAIFTL  my  thanks  and  respect. 

An  aspect  of  amateur  radio  riot  covered 
in  depth  \n  Th^  ARRL  Handbook  that  is  ex- 
tremely important  is  the  speciai  sense  of 
t>elonging  that  erases  barriers,  makes  In- 
Btant  friends  of  strartgers,  and  broadens 
our  yndarfttandmg  and  entfttisiasm  for 
tlfe. 

As  a  new  amateyr  still  ^n  the  process  of 
building  a  transceiver,  I  haven't  had  the 
pleasure  of  a  QSO  on  the  air.  But  I  leit  that 
sense  Qf  belonging  In  a  special  way  during 
a  vis^t  with  KAtHWY.  I  stopped  at  his 
house  after  noticing  the  antenna  farm  in 
the  side  yard.  He  and  hi$  wife  had  just  re- 
turned from  Florrda  and  were  very  busy 
with  un|»acking,  ANtKHjgh  they  had  never 
met  me.  when  \  told  them  I  was  a  Novice 
Ihey  welcomed  me  ^nto  the^f  home.  I  spent 
an  hour  looking  ai  equipment,  listening  to 
a  QSO,  ancf  talking  about  antennas. 
KA1HWY  told  me  he  would  toe  fooking  for 
me  on  the  air  and  to  keep  in  touch.  I  came 
away  with  a  tremendous  •Bfise  of  pride  lor 
the  Amateur  l^ad^o  Service. 

I  Itnow  there  are  those  who  don^  tQo<k  at 
amateur  radio  as  I  do.  but  I  feel  tfiey  are 
selNng  themsej^ves  and  the  service  shOft, 
It  demands  the  i>est  from  each  one  of  us 
and  perhaps  this  is  its  greatest  treasyre. 

Thanks  for  a  great  magazine  I! 

Duncin  (Scoti)  Cameron  WAtMUY 

PemaquJd  ME 


MISUSE  AND  ABUSE 


I  have  a  aubjec!  that  I  think  should  be 
brought  up,  and  that  is  the  misuse  and 
abuse  of  the  10-meter  band.  Tve  only  been 
licensed  about  6  months,  but  1  have  no- 
llced  a  dramatic  increase  in  ihe  number  ol 
intruders  on  this  ti>and.  The  intruders  thai  I 
heife  notica^  popping  up  seem  to  be  car 
services  and  CSers. 

t  thought  that  to  niters  was  allocated 
just  to  hams,  not  unlicensed  personal 
Even  though  I'm  new,  I  have  only  come 
across  a  few  other  amaleurs  that  care 
enough  to  monitor  and  take  notes  of  such 
Activity.  II  aggravates  me  even  mofe  when 
cor^tests  are  g^lng  on  and  no  one  can 
copy  anything f  Has  anyone  else  thought 
ot  taking  aciior^  against  these  intruders''  I 
guHSSS  not.  or  I  would  have  read  or  heard 
something  on  the  matter.  Why  do  I  sense 
that  everyone  i*  Ignoring  10  meters?  Even 
I  Ft  he  pfopagaildn  Isn't  great  most  of  the 
lime,  It's  SIMI  a  band  tfiat  is  allocated  to  xi$ 
amateurs, 

Let's  all  pay  more  attention  to  what 
(}oes  on  when  this  band  ^sn't  active,  Yotj 
wifl  be  very  surpnsed  at  wfiai  goes  on 
there  I  Let's  not  sll  arourtd  arvd  watch  10 
meters  turn  into  another  Otizens  &aod. 
I^ememtier,  we  might  have  to  go  through 
what  we  had  to  do  to  keep  the  a2Q-MHi 


tjand.  I  hope  some  of  you  give  Ifiis  some 
thought 


Billy 


KA2VXY/AG 
Qu*Bns  NY 


NEW  BLOOD 


As  a  relativety  new  subscri^ber  to  73,  \ 
guess  It's  time  i  sat  down  and  said  how 
much  I  enioy  tiie  magazir^e.  In  a  time  when 
most  hams,  it  se>ems,  would  rather  buy  the 


latest  state-oMhe-ari  equipment,  it  Is 
great  to  see  73  packed  with  so  many 
"how-to"  ideas  evsry  month.  This  is  the 
reason  J  buy  73. 

Looking  back  through  my  collection  of 
magazines  ^dating  back  to  the  late  forties) 
you  can  see  ham  radio  drift  slowly  from 
tfve  days  when  stations  were  either  home- 
brew or  at  le«t  Kits,  to  the  present,  when 
tt  seems  so  many  hams  can't  even  solder 
properly.  With  articles  m  73  on  ho*  to 
build  your  own  RTTY  and  SSTV  interfaces, 
I  hope  to  see  this  trend  reversed.  With  to- 
day's Children  being  computer-literate  In 
grade  school,  this  may  be  one  way  that  we 
can  attract  new  blood  into  what  would  ap- 
pear to  tie  a  dying  breed. 

Garth  Carman 

Edmonton,  AJIiena 

Canada 


ISHMOD  EXPLAINED 


Re;  ^  Ishmod's  Journal" 

OK,  you  did  it  again,  didn't  you?  Two 
times  in  a  row?  Come  on.  now!  I  am  dying 
of  cur ios^ty^ what  in  heck  did  ever  hap- 
pen to  those  fluys?  Do  you  evof  think  we 
will  ftnd  out? 

PM^rick  Chirfngton 
Lake  wood  OH 

Patrick —Spenser  Whipple,  Jr.  wss  un- 
fortvrrBtety  out  ot  town  when  we  iasf 
caffsd,  i)ut  we  do  hav&  a  fstt^r  from  him 
mgarding  l^hmoa  and  the  joy  ma  f.  ActuAf- 
ty,  we  fiMvB  haif  ot  the  fettar.  Tha  other 
haft  has  mystarfousfy  vanishad.  Spsn- 
sef  ciaims  that  he  has  discovered  the 

Cotttfhaed  on  page  226 


iki 


Newand  UseiSEt^ctmmc  Test  EgutpmBnt 
Saies    «   Service    •   Bent 3 f  •  Leastng 


SCOPE  SPECTACULAR 


#S^JJ^CHi  PORTABLE  OSCILLOSCOPES 


S46i.ao 


MODEL  V-ZI2 

DC  to  20  1^ Hz,  1  mV/div,  Dual  Trace 

Features  6"  Rectangular  CRT 

FiJii  2  year  pafi&and  labor  warranty  (w/lwo 

X10  probes*. 

Mmi  riu  S53S.0O 

DC  10  20  MHe^  1  mV/dTv.  Doal  Traca  D.C  offiet  (ot 
DMM  Output,  Veflicie  Mode  Triggef 
or  Cirr  («/tvio  X1/X 10  prate4 


$694.QQ 


Model  V  212 


MDflEL  H-AIZ 

DClo40  MHi. 

other  teatures  sama  a$  V'222  {w/lwo  >f1/XiD  probes) 


lam  f-fssiF  S!  276.00 

DC  to  too  MH£.  .5  mV/div,  Quad  Trace.  Oelayecl 
Suveap,  Full  TV.  Triggarmg.  alternate  time  basa 

PIDQEL^G5D  S9S6,00 

DC  lo  60  MHz.  t  mV/df¥,  triple  trace,  delayed  Aweep^ 
Fuil  TV,  Trjggefing,  variable  trigger  hold-off 
(w/TH«X10  PTQbM} 


Model  V-10S0F 


RAG  also  carries  a  full  line  ot  RF  and  microwave  (BSt  equipmBnt 


CAtL  US  TOLLFKeE 

1-800-732-3457 

IN  CALlFOftMlA  TOLL  f  HEE 

1^800*272-4225 

RAG  ELECTRONICS,  INC.  /  2141 B  Partnema  Street  /Canoga  Park. CA  9 1304  /  I'SiS'S^S'SSOO 


M  WiulB'  -..'Ta'uc 

m 

UlDFClflSHEPPmi^jlliOiiN^LIRAnGE  1 

■  v>SA  ■  COO 

joioi/iooo    

S4.» 

m  tAmmr  Qt<i*f 

^2 

jasioQioMOo.oo 

te&o 

■  CttKk 

$501.00  iQ*vsQaci 

te&o 

$7&1  OUIoHWC    .  ■ 

t1?.&D 

coo  ■  afllrfl  lFai|umd2&%  dtpcHiU 

CHwillX»D.{»    

liaod 

B  Polaroid    PRiM£UN6 
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NTERIMATIONAL 


Each  month,  73  brings  you 
ham-radio  news  from  around  the 
world,  h  this  confection  of  re- 
poris  from  our  foreign  correspon- 
dents, we  present  the  latest 
news  in  DX,  contests,  &nd  events, 
as  wefi  as  keep  you  abreast  of 
the  technical  achievements  of 
hams  in  other  countries. 

ft  you  would  tike  to  contribute 
to  your  country's  column,  write 
to  your  country's  correspondent 
or  to  73  Magazine,  Pine  Sfreef, 
Peterborough  NH  03458,  USA, 
Attn:  Perry  Donham  KW10. 


2^^ 
^^* 


AUSTRALIA 

J.  £  Joyce  VK3YJ 
44  Wren  Strset 
Alton  30?a 

VictQfiB 

Austmtm 

PQBoxQO 
Noffolk  isiand 
Australia,  23^ 

AMATEUR  RACND 
AH  OFFSHOOT  OF  CO 

This  appears  to  be  the  tieUef  at  our  local 
library,  I  recently  decided  lo  rejoin  !he  M- 
brary,  wJth  the  view  thai  I  would  be  atrle  to 
get  background  inform  a  II  on  fo/  rhe  co^ 
urrrn^  for  'V3  internat  banal/* 

Deciding  tP  look  up  amateur  fadio,  I 
found  that  thie  Index  card  stated:  "Ama- 
teur Radio— see  Citizens  Band  Radio/' 
''What? I"  said  I  Jn  a  voice  loud  enough  to 
cause  the  lady  librarian  to  leave  her  desk 
to  asH.  ''May  I  help  you  Sif?"  with  the  ern- 
phasiBon"S*ri! 

Attef  ex{>laFfiir>g  my  requirements,  I  gol 
a  Quick  now-you-see4t,  nowyoiMton't  tour 
of  the  eie<^troflics  sectiorv  Vto  don't  ex- 
actly live  out  in  the  sticXi,  being  ofily  B 
mi^  from  the  center  cil  Melbourrte.  with  a 
wefiappoinied  libfary  that  Is  supposed  to 
be  representative  ol  rnodern  iremls — with 
computers  tor  general  use,  etc,  but  even 
the  computer  file  of  amateur  radio  re- 
ferred you  back  to  CHizens  Band  Radio. 

Vowing  to  come  back  when  my  embar- 
rassment subsided,  t  bid  her  good-bye  and 
retreated  from  the  library  with  my  tail  be- 
tween my  legs— a&  the  saying  goes. 

Gathering  up  enough  courage*  I  again 
visited  the  local  library  the  next  weekend 
to  find  out  what  waa  available  with  regard 
to  amateur  radio.  The  following  list  proved 
somewhat  of  a  letdown  to  me: 
Modern  fia<iio  Servicing— Ch\iBr6i  (1936} 
f^actical  Communications — Nilfton  (1943) 
H9W0  Engineerrng— Sandeman  (19491 
Wirsiess  for  Segmner9--BottilT964y 
Tmach  Youfsetf  Radm--Q\toSQn  (1963) 
VHF  Protects  for  Amaimut  d  Experim&rtt- 
«f— Wayne  Green  (t97^ 
Raaio  AmateifFS*  Har^di^ook—^9A2  Edi- 
tion. 

As  you  can  see  by  the  above  list,  there's 
not  much  help  to  the  budding  amateur, 
apart  from  the  latter  couple  of  books. 


There  wei e  quite  a  few  books  on  servic- 
ing and  operating  pfocedure  on  CB,  byt 
the  main  information  was  of  pre-lftTO  vii^ 
lage.  showing  Ihe  lack  of  promotton  we  In 
the  amateur  service  give  in  our  local  area, 

I  wondef  what  your  local  library  has  in 
Iha  way  of  Information  on  amateur  radio? 

STOLEN  EQUIPMENT 

There  has  been,  of  late,  an  upsurge  in 
Ihe  theft  of  amateur  gear  in  VK.  with  sonve 
amateurs  gettirvg  their  whole  shack 
cleaned  out.  One  of  the  unlucky  ios^es  I 
have  hea/d  atiout  was  by  the  chap  who, 
havirtg  saved  up  fof  18  m!onth$  to  buy  a 
riew  tfsnsceiver,  traveled  diown  from  the 
country  to  ttie  city  to  byy  an  FT-lOlZD  a| 
a  discounted  price. 

After  buying  ttie  set  and  placing  tt  tn  his 
car.  he  deci£led  to  buy  a  packet  ot  ciga- 
fBltes  tro<n  the  shop  rvext  door  Only  going 
to  be  away  2  minutes  at  thte  most,  he 
failed  to  lock  the  car.  You  guesaed  It:  no 
rig  on  his  return.  When  last  heard,  he  was 
having  "In  depth  discussions"  with  his  I rv 
durance  company,  re  a  replacement. 

To  try  to  alleviate  the  prgblem  of  I  racing 
stolen  equipment,  the  Federal  Branch  of 
the  WIA  has  now  started  keeping  a  list  of 
all  amateur -radio  gear  stolen,  Australia- 
wide,  with  the  view  that  !here  might  tie 
so<ne  organized  interstate  trafficking  in 
stofen  eQuipmetit.  This  centralized  listing 
also  wiH  make  it  easier  to  trace  the  origi- 
nal owrve^s.  Tt>e  WIA's  r^tiortally-d^stfib- 
uted  ma^azir^p  Amateur  Rad/o,  is  also 
going  to  publish  a  montltly  list  of  ail  ama- 
teur gear  stolen,  with  serial  number  llst- 
IflQB  and  easily-distinguishable  markings, 

THIRO-PARTY  TRAFF>C 

Ttilrd-party  traffic  agreements  are  being 
finalized  by  the  tDepartment  of  Ck>mmuni~ 
cations  with  Venezuela,  Honduras,  and 
Liberia.  This  will  bring  to  five  the  number 
of  couniflea  with  which  Australian  radio 
amateurs  can  directly  exchange  third- 
party  messages.  America  and  Canada 
were  ihe  firat  to  reach  third-par ly  agree- 
ments with  Australia. 

Following  requests  from  the  WlA,  fur- 
ther negotiations  are  cominuing  with  an- 
otber  30  countries  to  otrtain  further  such 
agreements. 

AUSTRALIAN  TRAFFIC  NETWORK 

tfiternational  Ihtrd-party  traffic  ex^ 
ctianges  between  ATN  and  the  National 
Tfatlic  System  of  the  US  and  Canada  have 
taken  place  over  the  Internail^onal  Assis- 
tance and  Traffic  Network  a1  1130  UTC  on 
14.303  MIHz  dally,  over  the  four-year  pe- 
riod, 1961-1364.  Due  to  poor  propagation 
over  a  three-month  period,  two  new  net- 
works are  now  carrying  this  traffic— ef fee* 
tlve  January  of  this  year. 

The  Internaiional  Morse<:ade  section  of 
the  ATN  Is  daily  at  0700  UTC  on  7.037  M  Hz 
^  ORM;  the  international  phone  section 
of  the  ATN  Is  daily  except  Sundays,  OSOO 
UTC  between  7.225  and  7  300  MHZ- 

Several  operators  in  Canada  arnj  the  US 
pass  fratlic  usmg  RTTY,  AMTOR,  FEC,  or 
packet.  It  you  wrah  mofe  infofmation, 
check  into  (he  national  phone  seclion  of 
the  ATN  daily  at  1030  UTC.  3.570  MHz  s 
QftM. 

VKflX-CHRISTMAS  ISLAND  INFO 

Many  people  keep  asking  on  air  if  there 
Is  any  activity  from  VKSX.  WelL  aa  of  this 
writing  there  are  five  amateurs  on  the  is- 
land. They  are  Craig  VK9XW.  flon  VKfiXA, 


Charles  VK9AB  (limited  license,  meaning 
B  meters  and  aboveK  Dane  VK9XD,  and 
Ran  VK9XJ.  There  also  has  been  Lance 
VK9XG  Checking  into  Ihe  14.220  net  at 
0600  UTC  on  odd  occasions.  Steve  VK9XB 
h^  3  two-week  DXpeditio^i  to  Christmas 
Island  during  late  Uarch^early  April.  His 
DSL  info  is  via  home  call  VK6IR 

Although  the  signals  are  down  at  the 
present  lime  due  to  poof  anter>na  systems 
and  band  conditions,  the  near  (utyre 
should  see  belter  antennas  erected  and 
more  operations  from  this  much-wanted 
DX  location. 

de  VKSYJ 

NORFOLK  ISLAND 

Norfolk  I^Fand  has  been  variously  da- 
scribed  as  "only  fit  for  angels  and  ea- 
gles/' "a  thousand  miles  from  nowhere," 
and  similar  terms  to  Indicate  its  isolatl^on 
and  inaccessibility. 

AH  this  was  true  in  tfie  old  days — aiso 
fef erred  to  as  the  "days  of  blood."  Norlolk 
Island  was  then  a  maximum  security 
l>enaJ  colony.  The  pflsoners  being  held 
here  were  those  cofisiifered  too  danijH^- 
ous,  too  unruly,  too  villainous  to  be  t^eid  In 
mainiartd  Australia.  This  was  the  end  of 
ttie  line,  one  step  away  from  the  gallows. 
From  here  thefe  was  no  escape. 

This  era  of  Norfolk  Island's  history  is 
full  of  tales  0I  mutiny,  revolt,  murder,  re- 
venge, exec ul  Ions,  iashings,  and  curses. 
Especially  the  curses.  On  the  south  aide 
of  the  island  lies  Kingston,  with  the  prison 
ruins  and  officers'  quarters,  military  bar- 
racks and  stores  stJII  lining  the  road  now 
known  as  Quality  Row.  Even  today  what  is 
left  of  Ihe  prison  compounds  mutely 
echos  the  depraved  offtcefs'  shouts  and 
ttie  prisoners'  cries  and  curses- 

Some  of  the  buildings  from  this  era  are 
still  In  u$e-  The  Commissariat's  Store  has 
become  All  Saints  Church  arui  the  Military 
Barracks  house  the  Administration  of- 
fices. Several  ot  trie  offioers'  quarters  are 
now  in  use  as  private  homes, 

Kingston  abourvds  with  gho£t  stofles. 
People  who  value  their  sanity  do  not.  tor 
Instance,  work  overtime  In  the  Administra- 
tion offices.  White  faces  have  been 
"seen  '  siarln^  out  Of  windows  ori  many 
occasions.  There  is  Ihe  sound  of  foot* 
steps,  a  chair  creaka  as  If  someone  Just 
sat  down,  doors  quietfy  open  and  shut. . . 
there  is  Ihe  creeping  sensation  of  the  un* 
known  watching  you> 

This  part  of  the  Island  has  not  changed 
over  the  years.  No  shops  or  othef  commer- 
cial development  has  tseen  allowed.  The 
ai^ea  is  a  big  outdoor  museum  with  au> 
thentic  atmosphere  among  the  stone 
walls.  We  wai^  on  convict4>uiit  roads,  sii 
on  the  convict -t>ui it  seawall  looking  out 
over  Ihe  cndiess  blue  empty  ocean  where 
only  the  surl  breaking  on  ihe  coral  reef  re- 
lieves the  monotony. 

Ships  seldom  lay  their  courses  close  to 
Norfolk  Island,  J n  thai  respect,  it  js  still  loo 
far  away  from  anywhere.  But  a  small 
freighter  calls  In  every  six  weeks  or  so. 
bringing  supplies.  The  island  has  no  har- 
bor, so  the  freighter  lies  at  anchor  and  Is 
unloaded  by  lighters.  Time  is  of  the  es- 
sence when  "Ihe  ship's  in."  If  the  seas  be- 
come roughs  unloading  has  to  be 
abandoned. 

Such  was  the  only  communication  Nor- 
folk Istarvd  enjoyed  with  the  outside  world 
until  1902  when  the  Pacifk:  Cable  Board  s 
station  was  operied.  Norfolk  became  an 
important  link  in  the  Pacific  cable  system. 
From  Vancouver,  the  cobte  came  via  Farv 
ning  Island  and  Fi||  to  Norfolk  where  i\  di- 
vided.  one  arm  extending  to  Queen  si  and, 
Australia,  and  the  othew  lo  Auckland.  New 
Zealand.  The  island  thus  had  a  telegraph 
link  to  the  outside  world. 

With  modern  technology  came  the  clos- 
ing of  this  station,  al  Ihe  end  of  I9e2,  to  be 


replaced  by  a  radio  link.  To  begin  with, 
Ifiis  also  was  strictly  tor  telegrams,  but  as 
lime  went  on  the  radio  link  developed  to 
serve  overseas  telephone  calls  as  well  — 
more  often  matters  of  sheet  frustration 
than  anything  else, 

Anpolft  aiMl  eagles  had  t>ecome  a  thing 
of  \he  past.  The  airstrip  tHiiit  during  World 
War  II  effectively  operted  up  Norfolk  Is- 
land to  more  earth bourKt  creatures  like 
tourists  and  new  settlers.  With  the  influic 
of  people  from  19009  and  onwards,  proper 
communication  tacilities  became  an  Im- 
portant Issue.  But  it  was  not  until  1964 
I  hat  things  changed  lor  Ihe  better.  The 
huge  ANZCAN  cattle  now/  connecting  Aus- 
tralia, New  Zealand,  and  Canada  also 
takes  in  Norfolk  Island,  The  "cable  sta- 
tion" is  again  a  reality. 

We  now  enioy  direci-diailng  overseas 
telephone,  telex,  and  facsimile  facllliies. 
This  yeaf  could  see  I  he  inti^oductron  of 
satellite  TV,  Plans  for  a  satellite  which  has 
Norfolk  I  stand  In  lis  footprint  are  set  down 
for  August. 

And  while  all  this  1965  technology  and 
tourisl^elated  hustle  and  bustle  takes 
place  in  Ifie  interior  of  the  island.  Kingston 
rests  calmly,  a  solemn  monumeni  to  Nor- 
folk Island's  ''days  of  blood."  enveloped  m 
s  mist  of  salty  spray  blowing  inshore  from 
the  breaking  surf. 

tts  VK9NL 


INDIA 

Mis$  R.  Stit?h9 

3  Thiru-Vi-Ka  R^ma 

Post  Box  725 

mM4rds€O000e 

India 

The  import  of  several  hundred  Yaesu^ 
Kenwood,  and  I  COM  nand-helds  into  this 
country  has  highlighted  the  need  for  re- 
peaters In  the  large  cities— Bombay,  New 
Delhi,  Madras,  and  Calcutta — where  the 
concrete  jungle  reduces  the  range  of  the 
hand-helds  to  leas  than  a  mile.  Most  of 
these  hand-helds  are  either  hibernating  or 
are  being  used  as  base  stations  with  loof^ 
top  ground-plane  antennas^  Some  are 
used  in  automobile,  bicycle,  and  walking 
mobile  modes^ 

The  owners  Of  these  hand-helds  now 
see  cl-early  the  rteed  for  a  repeater  on  orie 
of  the  tall  bu tidings  Tall  buildings  are 
aplenty — but  where  are  the  repeaters? 
Most  of  the  local  societies  have  discussed 
this  Issue  at  length  and  memtjers  hsvs 
pledged  the  equivalent  of  len  to  twenty 
dollars  (US)  each  for  Ihe  purchase  of  a  re- 
peater, but  the  discussions  have  always 
ended  upon  how  to  get  an  affordabie  re- 
peater. 

There  is  one  logical  source  for  Indian 
hams:  Look  to  the  West  for  the  gold  mine 
of  used  and  retired  repeaters.  The  move 
towards  microprocessof-controlled  re- 
peaters in  the  US  obviously  results  in  a 
numt>ef  of  old,  simpfe.  common-access  re- 
peaters t>eing  retired.  What  happens  to 
tf>ese  repeaters?  We  asked  a  ni/mt>ef  of 
viaitmg  US  hams,  most  recently,  Bill  Ec- 
cles  KE4VT,  and  the  answer  was  always, 
"J  hiave  to  ask  my  local  repeater  group." 

We  now  taring  this  question  direcl  to  tf>e 
readers  of  73^  It  you  have  a  used  2-meter 
rejf>eatef  to  give  away  or  to  selt,  please 
consider  offering  It  to  The  Federation  of 
Amateur  Radio  Societies  of  India^  3Thiru- 
ViKa  Road.  Post  Box  725, Madras 600 006, 
India.  The  FARSi  President,  M.  V.  Chau* 
han  VU2MV,  will  coordinate  the  import 
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and  d&ploytnent  of  any  rapeaters  th&\  may 
beoff«f«d. 

It  you  am  responding,  please  send  brief 
3p«€S  and  mention  ihe  price.  The  buyer 
wKI  have  to  apply  to  the  government  of  In- 
dia for  a  waiver  of  customs  duty  baaed 
upon  mis  offer.  Piesse  be  clear  about 
what  is  Inciuded^especlally  the  du- 
pJ^exef.  If  ill  can  i>e  5hjppe<J  t^  surface 
mallf  will  you  please  jrKly<fe  en  eslimate 
ol  ttie  mailing  costs?  An  estimate  of  the 
air  freight  may  be  included  as  an  option. 
Thank  you! 


JAPAN 

Roy  Wane  W9PQN 

Tomigays  Qrand-SOl,  2-1 9-5  Tomigsya 

ShtbuyaKu 

Tokyo  151 

VISITING  JAPAN? 

If  yoy  are  a  ham  an<l  are  co<ntempiating 
a  visit  to  Japan,  there  is  a  ham-rad^o  dub 
that  you  Should  know  about.  It  is  called 
TIARA^  or  Tokyo  International  Amateur 
Radio  Association.  We  meet  on  the  last 
Ffj<}ay  of  each  month  at  St.  Albans 
Church  here  In  Tokyo.  Let  me  tell  you 
briefly  atKiul  TIARA,  what  we  do,  have 
done,  and  hope  to  dQ  In  the  future- 

TlARA  was  foun<fed  m  June,  1971,  by 
tHiO  English  artd  N^o  American  hams;  I 
was  one  of  the  Americans.  Prior  to  thai 
IJme,  the  only  foreign-affiliated  arnateur- 
radlo  club  in  Japan  (to  my  knowledge}  was 
FEARL,  or  Far  East  Amateur  Radio  League, 
which  Is  a  militaf^'aflillated  organization, 
Moth)ng  wrong  with  thai,  of  course,  bul  we 
norvHuiNtaiy  types  living  i:n  Tokyo  d^  not 
have  easy  access  to  the  mtlitary  bases, 
wtiich  are  located  ai  some  dl3tar>ce  out- 
side of  town,  In  any  event,  we  put  our  ham 
heads  together  and  decided  to  form  a  club 
for  foreigners,  by  foreigners,  of  foreigners. 
^ Not  an  original  though!  by  any  means.) 

But  what  about  the  Japanese  hems? 
The  pros  and  cons  of  thai  were  kicked 
around.  One  man  worried  that  since  the 
hani  poii^ulation  in  Tokyo  is  so  huge  we'd 
soon  be  overrun  if  we  opened  our  dOOrs  to 
Japanese  hams,  and  the  club  woi^ld  10441' 
Its  "foineign''  flavor,  we  woutd  ha^B  de- 
feated the  original  purpose.  Others  rea- 
soned that  ham  radio  Is  not  an  exclusive 
fraternity  and  lis  true  spirit  is  best  eM- 
pressed  by  borrowing  a  cliche:  everyone, 
ragardtess  oJ  race,  nait tonality ,  color,  sex. 


So  we  began  on  ttiat  note,  ami  In  fact 
wefe  not  ov&frun  by  Japanese  f>ams:  ir^- 
fliead,  we  found  many  new  fine  Japanese 
friends,  many  ot  whom  are  still  staunch 
TIARA  members  to  this  day.  Of  course,  we 
found  the  other  kind,  too,  Including  some 
Americans  whom  we  felt  were  so  obnox- 
ious that  we  $wtftiy  announced  thai  our 
membership  rolls  were  temporarily  closed 
wfien  they  approached  us  to  roin,  (Forgive 
ijs«  Lord!} 

At  present^  ttre  presldeni  o*  TIARA  Is 
Joe  SiJeron*  AH0A/JH12DJ,  Under  Joe's 
guidance,  TIARA  has  greatly  expanded 
the  number  of  members,  installed  a  re- 
peater station  in  one  oMhe  highest  spots 
In  Tokyo,  and  has  done  a  lol  of  work  wllh 
the  Japanese  MInlstfy  of  Telecommunica- 
!k>ns  and  Post  to  help  gel  the  reciprocal 
agreement  pui  info  effect  (whi-ch.  so  far, 
has  r>Dt  been  completed ^ 

Some  ol  our  accomplishments: 
•  We  helped  get  a  group  of  young  men 
on  the  a  if  from  a  hospital  for  muscular 


dystrophy  patients,  arranging  (of  manu- 
facturers to  donate  equipment,  and  help- 
ing to  put  the  antennas  up, 

•  We  helped  get  the  Mary  knoll  Sisters  on 
the  air,  as  weH. 

•  Bill  Stenson  NA2Y^JR1YGP,  om  of  our 
vice-presidents,  established  a  non-profit* 
making  school  for  budding  hams,  and  has 
graduated  many«  many  r»ew  hams  and 
bfoug^ht  them  into  our  ranks. 

•  We  publish  a  monthly  newsletter 
(tailed  simply  TfARA  Buftetin.  edited  t^y 
Ms.  Pat  Degeest  NJ7R. 

•  We  have  an  annual  Field  Day  here  on 
the  first  weekend  in  August. 

•  Last  year  we  had  our  own  booth  at  the 
Hamfest  (a  mini-Dayton  Hamfest)  In  Au- 
gust, and  are  planning  the  same  th^s  year. 

For  Ihe  future,  we  a^e  looking  forward  to 
fecif^rocat  operation  instead  of  ctub^ta- 
tion  operation  as  we  have  at  present.  Also 
planned  are  bigger  and  tetter  Field  Days. 

1 1  you're  going  lo  be  in  Tokyo  either  as  a 
resident  or  traveler,  drop  us  a  line  at 
TIARA,  PO  Box  119,  Akasaka,  Tokyo  107* 
91,  Japan.  Or,  after  you  gel  here,  call  our 
secretary,  Keith  Wilkinson  ZL2EJB.  whose 
leliphone  number  Is  04^2-20-5367,  Wed 
be  delighted  to  have  you  join  us  either  as 
a  new  member  or  as  a  visitor. 


LIBERIA 

Brother  Oonard  Steffes,  C,S.C 

EUALfW&eHFY 

Brothers  of  the  Holy  Cross 

Sf,  Patrick  Hfgh  School 

PO  Box  1005 

Monrovia 

Repubtfc  of  Uberfa 

AMATEUR  RADIO  IM  UDERIA 

Liberia  has  a  new  repealer! 

Getting  a  new  repeatef  woijid  not  make 
headNnes  In  many  countries  but  It  is  real 
headline  news  here.  For  years,  and  it  Es 
probably  more  than  a  dozen,  there  has 
been  one  repeater  In  Liberia,  it  boasts  of  a 
tower  on  top  of  a  mountain  which  rises 
maiestlcally  to  a  height  of  at  least  twelve 
hundred  feel.  It  was  set  up  and  main- 
tained by  a  small  group  of  German  ama- 
teurs who  found  themselves  on  (tve  staff 
of  the  Bong  Mines  tron  Ore  Company,  The 
company  was  named  after  Bong  County » 
Uberia,  In  which  it  Is  located. 

The  Bong  Mines  area  la  located  some 
forty  miles  out  of  Monrovia.  With  reason- 
able equipment  and  a  good  antenna,  Ihe 
repealer  serves  the  Monrovia  community 
very  well,  and  with  better  equipment  it  can 
reach  some  of  the  outlying  areas.  Dr.  Mun- 
son  El_5G,  who  has  written  for  this  column 
on  at  least  two  occasions,  was  able  to  ac- 
cess the  Bong  Mines  repeater  from  a  dis- 
tance of  more  than  a  hundred  miles.  He 
bulll  a  14-eiement  yagi  and  drove  it  at 
about  forty  Watts.  On  good  days,  Dr.  Mun- 
son  was  able  to  communicate  with  Mon- 
rovia Q5  from  his  QTH  ainwst  at  the  bor- 
der of  Sierra  Ijsone, 

In  1977,  WaJcott  Benjajnin  EUBA,  wtH> 
was  president  ol  tt»e  Libetia  Radio  Ama- 
teur Association  at  the  time,  went  to  a 
meeting  of  the  International  Amateur  Ra^ 
dio  Union.  He  went  as  a  repfesentative  of 
the  locaF  association.  In  his  conversations 
with  the  delegates  from  the  German  Ama- 
teiir  Radio  Society,  he  suggested  that  they 
consider  the  possibUity  ot  contritHJting  a 
two-fneter  repeater  lo  Liberia.  Corresporv 
defice  has  been  carried  on  during  these 
Intervening  years.  There  were  many  dif- 
f  feu  I  ties  to  be  worked  out.  but  the  effort 


went  on  on  botfi  sides  and  now.  in  t9^ 
we  hiaive  the  repeater.  It  is  new.  It  is  in- 
stalled. And . .  Jt  wortGau 

At  tlie  present  time  the  arranoeinont  is 
temporary.  It  has  an  eKcellent  location 
and  a  very  good  antenna.  \t  responds  to  a 
one-Watt  NT  from  anywhere  In  the  greater- 
Monrovia  area.  It  Is  battery  powered  with 
a  voltage<:on trolled  charger  keeping  the 
batteries  at  full  charge.  The  location  will 
not  be  changed  but  i\  will  have  to  be  given 
a  new  frequency. 

The  plan  Is  to  make  this  repeater  '"talk" 
to  the  Bong  Mines  repeater  and  in  turn  to 
make  U  "listen"  to  the  Bong  Mines  repeat- 
er and  then  tell  us  what  it  is  saying.  For' 
tunateiy,  we  have  a  number  ot  amateurs  in 
our  association  who  ere  able  to  handle 
technical  prohfems  of  this  nature.  Fortu- 
nately^ aisOv  we  have  another  little  repeat- 
er, about  ten  Watts,  which  cen  be  used  as 
a  link  between  the  oiher  two 

The  Monrovia  repeater  will  transmit  at 
145,050  and  receive  at  145.650.  It  will  be 
connected  by  wire  to  the  little  repeater 
which  will  transmit  to  Bong  Mines  at 
145.100  and  receive  signals  from  there  at 
145  700.  which  wiN  then  be  transmitted  to 
the  Monrovia  afea at  145050.  In  the  mean- 
time,  the  Bong  Mines  r<»peater  operates  as 
II  always  ha^,  receiving  at  145l,100  and 
transmitting  at  146^700.  Wt^n  all  this  is 
working  according  to  the  prof ec ted  pEan, 
we  will  T\ave  NT  communication  all  over 
this  part  Of  Liberia. 

The  situation  in  Liberia  Is  somewhat 
unique.  We  really  need  to  have  everyone 
on  the  same  repeater  In  order  to  achieve 
the  kind  of  communication  that  we  ne«d. 
We  never  have  the  problem  of  the  repeater 
be^ng  crowded.  In  the  past,  it  lias  been 
rtext  to  impossible  to  contact  anyone  dur- 
ing the  working  day.  and  even  a  I  other 
times  one  could  not  contact  another  ama- 
teur  unless  ihe  other  person  happened  to 
be  at  home.  With  this  new  HT  capability  It 
will  be  a  simple  matter  to  carry  the  little 
radio  along  and  be  available  at  the  other 
tim<^  during  the  day^ 


NEW  ZEALAND 

D.  J,  (Des)  Chapman  ZL2VR 
459  Kenn»0y  Roat^ 
Napier 
NewZeatand 

1  have  been  reading  with  interest 
through  73  editorials  and  columns  about 
the  Issues  on  the  "rvc^code  license"  pro- 
posals and  their  sut^sequent  demise  on 
ARRL's  recommendation,  li  causes  rr^ 
and  other  Zi^  to  chuckle?  Here  in  ZL-tand 
we  have  had  a  no-code  license  since  1962. 
In  fact,  soon  some  of  the  original  "T"  calt 
hams  (as  we  coHoqulally  term  our  Grade 
III  amateurs  because  ofiglnaify  their  call- 
signs  were  prefixed  by  the  letter 'T"  after 
the  District  ID.  e.g.,  ZL2TD3}  will  become 
eligible  for  membership  in  the  Old  Timers 
Club  (25  years  an  amateurf-  A  proportion 
of  these  Grade  ill  amateurs  are  interested 
only  in  VHFAJHF/SHF  ei  peri  men  tat  Ion. 
development,  and  operation.  They  have  no 
desire  to  progress  to  the  higher  grades  of 
license.  There  are  also  some  who  don't 
wish  to  learn  Morse  codSt  a  requirement 
to  progress  to  ttie  higher  grades  of  li- 
cense. 

To  obtain  an  Amateur  Operators  Certif- 
icate, Grade  III  (no  code},  the  candidate  is 
required  to  pass  an  examination  contain- 
ing written  papers  on  the  elementary  prin- 
ciples of  electricity,  radio  communication 


techniques,  the  adlostmenl  of  a  typical 
amateur  station,  and  the  Radio  Regular 
tiona  as  they  are  applicable  to  the  Ama- 
teur Senrlce.  Tile  Grade  III  license  entitles 
the  amateur  to  operate  27.12  MHZh  51.00- 
53.00  MHz,  and  all  bands  144  MHz  and 
above. 

To  progress  in  the  hobby^  the  amateur 
must  pass  a  Morse-code  test,  sending  and 
receiving  at  twelve  words  per  minute  for 
three  minutes-  A  pass  in  this  test  entitles 
Che  amateur  to  the  Grade  fi  certificate,  and 
operation  on  these  additional  bands: 
1600-1950  kHz,  3500-3900  kHz,  28.0-29.7 
MHz.  and  50.00-SO.1S  MHz. 

To  obtain  a  Grade  I  license,  the  Grade  II 
amateur  must  have  operated  for  at  least 
one  year  in  that  grade  and  had  not  less 
than  50  contacts  on  freQuer>cies  t^elow  50 
MH2.  In  addhion  to  this  qualification,  the 
amateur  mu^t  show  t>y  a  further  Morse 
test  that  he/she  la  still  able  to  send  and 
receive  at  12  wpm. 

The  no<;od0  license  In  New  Zealand 
haa  not  had  any  detrimental  effect  on  the 
hot>by:  in  fact,  Jn  the  22  years  we  have  had 
the  Grade  III  Ucenses,  the  numbers  have 
grown  to  include  Some  very  dedicated  and 
tectinically-proflcient  VHFAJHF^HF  mem- 
tiers  who  are  the  l«iad«fS  in  the  ZL  VHF, 
etc..  developmertts.  as  tfre  next  paragraph 
ind^ates.  So  go  io  It.  amateurs  m  the  US, 
support  Wayne  and  the  others  who  have 
plugged  for  the  no-code  license;  I  Ms  a  way 
of  harmlessly  Introducing  more  to  the 
hobby. 

THE  AUCKLAND^WELLIMOTOK 
LiWK  SYSTEM 

For  the  past  two  years^  interested  ama* 
leurs  have  been  Investigating  the  possible 
ity  or  a  VHFAJHF  link  system  between  the 
two  main  cities  of  the  North  Island  of  ZL, 
Auckland  and  Wellington,  a  distance  of 
about  500  km.  line  of  sight.  The  system 
will  b6  Introduced  very  soon.  The  link  will 
consEst  of  UHF  broadband  sysiem  with  an 
Intermedtate  repeater  site  at  about  the 
halfway  point  sited  on  Mt.  Egmont  on  the 
west  coast  of  Nonh  Island.  The  fink  wiu 
provide  up  to  twelve  3.4-kH2-wlde  voice- 
frequency  channels  for  use  as  simplex 
and  repeater  Hnks,  Initially  between  Auck- 
Eand  and  Wellington  but  later  to  be  ex- 
tended  as  the  need  arises  to  other  North 
Island  areas  and  South  Island. 

Why  do  we  in  ZL  want  the  syst««n?  TTie 
reason  for.  arvJ  the  uses  to  which  It  may 
ultimately  be  put.  are  many.  The  technical 
challenge  presented  by  the  concept  of  re- 
peater linking  Is  exciting,  and  will  extend 
the  knowledge  and  axpertlse  of  those  In- 
volved. As  the  link  expands,  then  too  will 
other  NZART  branches  Involve  interested 
technicians  to  extend  their  expertise  and 
krYOwledge  accofdlngly. 

Th«  applications  are  many.  The  fir^f 
phase  of  the  system  will  see  Iwo  UHF  re^ 
peaters,  one  in  Auckland  and  one  In  Wel- 
lington, linked  on  a  permanent  basis.  This 
first  application  will,  it  Is  hoped^  stimulate 
further  Interest  in  UHF  generally  and  In* 
crease  the  activity  On  the  70^ m  band-  Ex- 
tens  Ions  of  the  link  toottier  UHF  repeaters 
could  see  a  network  of  linked  UHF  repeal^ 
ers  around  tho  country,  prov^kjing  reiia&le 
24  hour  communications.  This  has  ob^ 
vk)us  appfrcations  for  AREC  (Radlto  Emer 
gervcy  Communications^  and  CMI  Defense 
emergency  communication  as  a  supple^ 
ment  to  the  existing  HF  links.  If  the  level 
of  activity  increases  as  a  result  of  this  fa- 
cility, a  more  contplex  I inkingis witching 
system  may  have  to  be  introduced. 

Other  applications  include  a  monthly 
Ofllctal  Broadcast,  special  appiteatrons 
S4JCh  as  packet  radio.  HF  DX  information, 
AM  SAT  information,  and  a  host  of  others, 
provided  one  has  the  time  to  look  tor 
them.  The  Interest  In  AMSAT  has  In- 
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Q0org^  England  ZL2L  T  tn  his  wheetchair, 
$hQnfy  tehre  his  death. 

cftsse<l  to  tfie  point  w^eie  a  wwkly  AM- 
SAT  now9  and  nat  k$  necfts&ary  to  ko^ 
rM  flrowing  number  of  amateur  satellite 
ui«f B  suiiatMy  infofmad. 

In  ord&r  to  cat^r  tQ  the  Interests  o^ 
fticwo  amateurs  wtio  will  rwvvf  wani  to  op- 
afala  on  tt>e  bands  above  2iti,  an  addition 
alraady  plannad  ts  a  sc^rinin^i'type  irans- 
ce^vef  at  both  afids  of  the  link,  wJiti  one 
channel  being  used  to  tie  the  two  trens- 
Cftivara  together.  Nc^nnal  operation  of  the 
transceJvers  would  be  4n  the  scan  mode, 
listening  to  all  the  local  2m  repealers  in 
range  of  the  site.  To  use  the  link,  an  ama- 
teur would  generate  a  specific  tone  se- 
quence either  on  a  frequency  directly  into 
the  scanning  transceiver  or  via  his  local 
repeated,  the  output  of  whtch  would  be 
heard  by  llie  scanner 

Thia  wou^d  be  recognized  by  the  scan- 
ning receiver  as  an  access  code  and  it 
woutd  respond  with  a  alvort  lone  byrst  in 
aciinowiedgement.  On  receipt  of  the  ac- 
krvowleclge  tone,  the  amateur  couhj  ttien 
transmit  a  further  series  of  command 
tones  vtrhich  would  E>e  passed  along  the 
link  to  the  scanning  transceiver  at  the 
Otrter  end  These  tones  would  cause  the 
scanning  transceiver  to  switch  to  the  re- 
mole  repeater  selected  so  the  origin  at  iTig 
amateur  could  hoid  a  OSO  of  say  three 


LmfiJm  ZUBAO.  Jack  Carmft  ZL2AW2.  Fkt  KU7W,  aftd  Ifv  KU7E—when  Flo  entf  try 
wefe  visiting  Jack  in  Fabry ary,  1964, 


minutes  duration  aflor  which  Itte  link 
wouk)  tirrta  out,  releasing  the  equipment. 
TT>e  WellingtonMt.  Egmom  Unk  will  be 
12S8J&  MH2/129g.15  MK^  and  the  Mt.  Eg- 
mont'Auckland  link,  1259.5MHz/1299;5 
MHz.  both  ends  l>etng  accessed  on  70  cm. 

SILENT  KEYS 

Recently,  two  very  well  known  amateurs 
from  your  correspondent's  area  joined  the 
ranks  of  the  Silent  Keys^  and  as  they  both 
were  well  known  on  the  amateur  bands  in 
ZL  and  overseas.  I  fell  each  warranted  a 
paragraph  or  two  in  this  column. 

Jack  Carre  It  ZL2AWZ  became  a  Slfent 
Key  In  January  this  year.  Jack  was  known 
to  his  many  amateur  frienda  overseas  for 
his  willingness  to  tieip  where  needed  and 
nis  hospitafity;  he  t^osted  many  c^verseas 
amateur  vistiors  from  W,  VE,  VK,  J  A.  and 
many  other  countries  in  his  home  at  Has- 
tings, (See  pho1o.> 

Jach  was  for  many  years  one  of  the 
main  MCi  ol  the  New  Zealand  County 


I 


Hunters  Nel  hetd  daily  on  the  HF  frequen- 
cies, and  was  instrumental  in  obtaining 
theif  UZ  Counties  Award  for  many  over- 
seas amaieyrs.  First  licensed  in  October. 
1957,  aa  Zl^AV^,  Jack  obtained  his  high- 
frequency  permit  in  March,  1959.  He  was 
associated  with  the  Scout  movement  as  a 
JOTA  station  on  many  occasions,  and 
was  a  member  of  the  Masonic  lodge,  Hs 
was  awarded  a  plaque  by  the  County 
Hunters  in  1982  In  recognition  of  his  ser- 
vices to  the  county  hunters  of  North  Amer- 
ica. Jack's  son,  Mark,  a  recent  visitor  to 
California  after  attending  the  PoUco  Otyrrh 
pics,  hopes  to  sit  and  |>ass  the  amateur 
examination  this  yeaj^  and  ttien  to  appty 
for  his  late  father's  callsign. 

George  England ZL2LT,  bett^  lir»own  as 
2  London  Tokyo,  aged  36  yearss  also  be- 
came  a  Silent  Key  In  January  this  year 
(see  photo).  Qeorge  was  pfobai>ly  one  of 
the  most  physically-handicapped  ama- 
teurs  in  the  world.  He  suffered  Irom  mus- 
cular dyatrophy  from  birth  which  got 
progressively  worse  as  he  matured.  He 
was  completely  paralyzed  from  the  shoul- 
ders  down,  being  able  only  to  move  hta 
head.  He  was  confined  to  a  wheelchair, 
and  since  1972  was  a  resident  at  the  Pu- 
keora  Home  for  the  disabled  at  Walpuku* 
rau. 

George  was  Licensed  by  special  permit 
for  RT  only  as  a  Grade  II  operator  in  June, 
t98G,  and  was  granted  HF  privileges  in 
tSi8.  He  operated  his  wti-^lcHair.  ama- 
teur rigs,  arid  an  ele<^tdc  typewriter  with  a 
stick  attached  to  a  headband  centered  on 
his  forehead.  He  kept  his  log  on  the  eiee* 


trie  typewrttoTp  in  duplicate,  on  teleprinter 
paper:  one  copy  he  keiDt.  the  other  was 
aanl  to  his  mother  and  QSL  Wanager,  Vi 
2L2BGl^  He  was  an  Intel iigent,  witty  ham, 
who  liked  the  iadies.  his  beer,  and  ama- 
teur radio.  He  had  ■  phenomenal  memory 
and  a  great  sense  of  humor,  and  was  al- 
ways ready  to  pass  a  OTC  fof  anyone  at 
anytime.  His  voice  wili  t>e  sadly  missed 
from  the  HF  and  VHP  It^ands.  George 
would  tie  well  known  to  many  overseas 
amateurs,  as  he  was  very  acf  ive  on  the  HF 
bands  from  1968  to  1972  when  he  lived  in 
Wellington^  and  since  1972  when  he 
moved  to  Walpukurau. 

TIDBIT 

Have  you  ever  traveled  10.000  miles  to 
attend  a  Field  Day  Contest?  Don  Fisher 
VEaESEiZLBAHH  from  Toronto,  Ontario, 
Canada  did  lust  that  in  February  this  year 
Don  was  vacationing  in  New  ZeaiarKi  with 
his  wife,  ar>d  he  arranged  his  itinerary  so 
that  tie  was  visiting  Lee  Zt^£AL  in  Haa^ 
tings  over  ttie  weekend  that  the  ZL  Field 
Day  Contest  was  held.  Don  Joined  ttte  Na- 
pier Branch  team  on  (fie  thanks  of  Itte  Tu- 
taekuri  River  and.  In  his  wofds  "had  a 
bail-"  He  helped  the  Branch  25  team  to  vtc* 
lory  In  the  ZL2  District  contest,  and  they 
eKpect  to  be  about  3rd  overall  tn  ZL  After 
the  Field  Day  weekend  was  over.  Don  and 
his  wife  continued  their  camper-van  hoU^ 
day  towards  Auckland  and  his  departure 
home  to  Toronto, 

Don  is  involved  In  Field  Day  organizing 
in  his  home  OTH,  so  his  help  was  invalua- 
ble during  the  weekend.  He  fiad  his  wife 
take  a  photo  of  the  Branch  toilet  fmerc^ 
tuHy  not  shown— idsA  to  show  his  Toron- 
to ham  friends  how  ZL  Field  Days  provide 
'*home  comfort/* 


PORTUGAL 

Luis  Miguel  de  Soi/sa  CT4UB 

PO  Box  32 

S.  Joaa  do  Estorit  2765 

Portogaf 

Here  we  go  to  introduce  you  to  anottier 
ham  association  and  its  activities  along 
the  year  ARN  (Associacao  de  Radioama- 
dores  do  Nonjesiei.  Tiiis  ciui?  was  found- 
ed on  the  27th  of  January,  1984. 

Situated  tn  a  town  known  as  Braganca, 
It  has  a  lot  of  enthustasts  ready  fof  hard 
woili.  At  til  is  time  of  wdling,  it  has  GO  reg 


VHF  repeater  R3.  100  feet  high,  on  Nogueira  Hflf,  near  Braganca.  (Photc  tyARN) 
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In&uguraf  day  tot  the  nepeafer,  vi^fth  some  EA  operators  also  them,  (Photo  by  ARN} 


PICK  A  COMPUTER  J^t 


INTERFACE 


TO  MATCH  YOUR  NEEDS 


COMPUTER  PATCH™ 
MODEL  CP-1 


MICROPATCHTM  MODEL  MP-1 


COMPUTER  PATCH  MODEL  CP-1 00 

COMPUTER  PATCH™  MODEL  CP-1 

The  AEA  Model  GP-1  Computer  Patch  has  earned  a  solid  reputation  for  being  the  best 
overall  interface  value  on  the  market  today:  We  at  AEA  have  now  reaffirmed  what  our 
competitors  already  know;  for  the  money,  the  CP-1  cannot  be  beat!  That  is  why  we  have 
chosen  to  leave  the  popular  CP-1  in  our  product  line  and  to  introduce  new  computer  in- 
terface/terminal units  with  differing  features  and  performance  at  different  prices, 

MICROPATCH^  MODEL  MP-1 

The  new  AEA  model  MP-1  Micropatch  represents  the  best  features  and  performance 
available  for  under  $140,00.  Featuring  true  dual-channel  filtering  of  Mark  and  Space 
tones  with  an  AM  detector  and  Automatic  Threshold  Correction  (ATC)  circuit,  the  MP*1 
is  in  a  totally  different  performance  class  than  competitive  units  that  often  have  only  a 
single  channel  filter  or  no  filtering  at  all. 

The  MP-1  also  offers  a  high  performance  CW  capability.  With  respect  to  the  CP^I ,  overall 
performance  is  nearly  as  good;  but  the  CP-1  offers  a  few  more  advanced  features  such 
as  variable  shift  tuning,  RS-232  option,  and  a  more  advanced  tuning  indicator. 

COMPUTER  PATCH  MODEL  CP-100 

The  new  CP-1 00  Computer  Patch  offers  all  the  following  exciting  features  in  addition  to 
the  CP-1  features: 

170, 425, 850  Hz  Calibrated  Shifts  for  Transmit  and  Receive 

75  to  1000  Hz  Variable  Receive  Shift  Range 

Normal  and  Reverse  FSK  Outputs 

Input  AGC 

Direct  Coupled  Automatic  Threshold  Control 

Front  Panel  Squelch 

Discriminator  Style  Tuning  Indicator 

Current  Loop  Option 

Buiit-in  Monitor  Speaker 

Baud  Rate  Switch  ^^  ^^        . 

improved  AM  Detector  ^f  1 1  ^  4  ^m  °^*^9^  /O"  *"® 

Breakthrough! 

Advanced  Electronic  Applications,  Inc. 

P.O.  BOX  C2160  *  LYNN  WOOD,  WA  98036 
(206)  775-7373  •  TELEX:  152571  AEA  INTL 
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iBlerod  mftmbers,  most  ot  Ihein  licensed 
hams  with  (Iw^r  qwu  call*igns, 

Fof  those  preparing  a  rour  rwxt  sum- 
maf,  Sraganca  is  right  in  the  north,  in  the 
province  of  Traa-os-Montea  (over  the 
nwurvialTis).  The  nam^  of  ihia  province  re- 
flecta  the  mountainous  character  of  I  he 
region.  It  ^s  adjacenl  lo  the  Spanish  bof- 
der.  This  remote  northeast  comer  of  Por- 
tygai  was  the  tiome  ot  Portugars  last 
royaJ  house,  the  House  ol  Braganca. 

Cufrantly.  the  ARM  is  preparing  rule*  for 
a  permanent  awards  and  aa  soon  aa  we 
h«ve  more  details  on  \h\A  ^e  will  print 
them  at  once.  (Awartl  tiuntera,  don't  give 
ypl) 

Up  ttiera,  \ust  on  tfta  top  of  Nogueira 
Hill,  there  is  a  VHP  repeater  tR33,  a  100- 
loot  to  war,  and  all  the  other  componerna 
tnat  we  usual lY  have  in  a  good  repeater. 
"Hie  station  Uaelt  is  situated  alwut  1.350 
meters  from  sea  level. 

On  inaugural  day,  June  of  1^4,  a  luncft 
loolc  place  to  celebrate  the  event,  arvd 
ftmong  others,  several  Spanish  hams  were 
In  attendance  (a  few  EA  opeiators  do  be- 
long to  ARt*J). 
AHN  projects  for  the  hi  tune  include: 

•  a  technical  piibllc  library  especiaJly  tor 
rha  yoyng  and  newcomers 

•  a  new  ham  station  tor  Itt  headquarters 

•  a  VHPiUHF  repeater  to  improve  any 
wnergency  traffic  in  the  northern  pan  and 
neighboring  areas 

•  a  working  group  to  establish  some  sort 
of  cooperation  with  the  local  scouts  for 
Jamboree  On  The  Air  actlvillea  in  the  fu- 
ture. 

Fof  additional  infonnation  concerning 
this  association,  write  to  ARM,  PO  Bo%  34, 
Braganca  5300.  Portugal. 

QRM  STRONGER  THAH  EVEB 
n  is  so  cofnmon  to  hear  whistles,  ste^y 
carrJers.  and  all  sort  of  gfernHns  on  the 
bands  today  when  we  are  tallying  to  some- 
one. Let  me  lell  you.  sometimes  i  don't 
really  know  where  good  sense  and  respect 
for  ottiera  have  gone.  Fortunately,  we  have 
exceptions.  (Jhanks  to  that.  I'm  stUI  ac- 
tive. J  Recently  l  was  In  a  net  and  got  s\ck 
from  ttie  things  i  heard.  For  heaven  s  salte* 
gijys,  don't  do  ttiat,  and  never  In  a  middle 
of  the  net  opefation.  Be  gentleman,  and 
we  wilt  have  a  decent  tiobby. 

t  stilt  remembef  when  l  was  14  years  old 
and  received  my  first  license,  i  was  iust 
tuning  up  the  rig  wim  all  thai  fourteen- 
year-otd  enthusiasm  when  a  big  shout 
came  from  my  father  "What  the  hell  are 
you  doing,  son?  Have  you  chadded  out  the 
ti«lltiency?  Never  do  that  again,  or  you  wlM 
be  in  trouble  witti  me!  You  got  it?" 
Twelve  years  have  gone  by,  but  t  stiti  le- 


member  this  important  rule:  A/ ways  ssK 
*'is  this  ffequ^ncf  Iff  use?" 


VENEZUELA 

Lol*  E.  SuMWi  OA4KOrfV5 
Apanado  $S994 
Caraea^  t06PA 
Vertezufl/a 

Hits  month's  column  Is  devoted  to  call 
area  4  (Circo ito  4J  in  this  country.  It  (s  com- 
posed oi  the  states  of  Carat>obo,  Aragua, 
and  Cojedes,  ail  located  in  the  northern* 
central  side  ot  the  counliy,  facing  the  Ca- 
rl t>bean 


Cojedei  State 

The  capital  city  of  Ifie  sUie  is  San  Car- 
lOB.  It  waa  founded  by  the  CapwHin  Iriara 
in  tS7S  and  named  for  the  setnt  who  fiad 
t)een  the  Cardinal  San  Carlos  of  Austria. 
The  city  is  sllyaled  in  the  midst  of  a  tjoom- 
ing  region  of  ranching  and  rtce^  com,  sesa- 
me, cotton,  and  tobacco  growinfl^  The 
most  highlighted  city  spot  is  the  road  rac- 
ing track,  tJulit  on  the  rkorthem  outskirts  In 
1970,  with  seating  capacity  for  20,000 
fans-  Each  March,  San  Carlos  becomes, 
briofty,  the  center  oi  the  motorcycling 
wortd.  when  the  trials  and  first  race  of  the 
World  Championship  Series  are  run.  The 
traclt's  2700  meters  and  seven  cufves  are 
used  also  for  ifiternatior«i  formula  cai 
r»c^.  But  believe  me.  't  gets  teiribty  hot, 
with  temperatures  around  40  degrees  can- 
llgrade.  some  IDO  degrees  Fahfenheit! 

Caratiolw  State 

Carabo&o  is  by  far  the  most  flourishing 
Industrial  state  in  Venezuela-  Its  capital  Is 
Valencia.  The  site  was  selected  during  De- 
cember, I553p  because  it  was  a  good 
place  to  raise  cattle.  The  founder.  Captain 
Vicente  Diai.  bought  animals  In  Mafgarila 
island  and  drove  them  to  Vaiencia  in  a 
6-monlti  ir^p.  Al  that  time,  most  people 
moved  away  from  the  coast  to  escape 
from  mafaudars  and  pirates,  but  Vaiencia 
was  not  tar  enough  to  discourage  attacKs. 
In  the  next  400  years.  Valencia  was  at- 
taciced  many  times. 

In  1601.  Valencia  had  a  population  ot 
6,548  people,  and  even  the  cities  in  the  vi- 
cinity, Maracay  and  La  Vlctofta,  were  botti 
larfler.  Then,  on  Marcn  26,  iBtZ,  at  seven 
minutes  past  four^  an  earthquake  struck 
ancJ  turned  Valencia.  Baiquisimeto.  Tiu- 
jHio,  and  Merida  into  fu*na.  Ten  thousand 
people  died  in  Caracas,  and  atl  but  three 
houses  were  destroyed  In  l^  Guaira.  the 


port  tocated  25  kilometers  north  from  Ca- 

These  calamities  were  toliovi^ed  by  the 
battles  of  in<lependence.  tt  was  near  Va- 
tencia  where  ttie  battle  of  Caratx>bo  took 
place  (June  24.  1621),  There  is  a  monu- 
mant  in  that  piece  that  well  deserves  a 
visit.  It  is  the  most  beautiful  mofiumenl  I 
tiave  ever  seen  in  South  America  and 
maybe  represents  not  only  ttie  Battle  of 
Carabobo  but  the  independence  of  ail 
Latin  American  countries  as  welt. 

Tlie  impressive  monument  In  bronze 
and  etone  Is  located  on  the  site  of  the  bat- 
Be  itself  and  extends  down  a  long  fomial 
avenue.  A  scale  model  al  the  inlormation 
booth  can  be  etudied  before  you  begin 
your  walk,  There  you  leam  how  the  Span- 
ish troops  of  General  Mlguet  de  ta  To^e 
faced  itw  caret  ully-coordinated  regiments 
undar  the  command  of  Simon  Bolivar,  the 
lancers  ol  Jose  Antonio  Paez,  and  the  Brli- 
ish  Legion.  The  battle  wtiich  foUowad  is 
still  studied  In  military  school  as  a  mas^ 
terplece  of  strategy.  1000  soldiers  died  in 
aji  houn  including  mosi  of  the  officers  of 
the  British  Ijeg^on.  The  most  rernemt>ered 
death  was  that  of  U.  Pedro  Camejo. 
named  Negro  Primero  (Number  One 
fliack),  who  rode  up  to  General  Paez  at  the 
height  of  the  battle  to  cry:  "My  General,  I 
have  come  to  say  good-bye.  for  I'm  dead/* 
and  leli  lifeless  at  his  feet. 

Visitocs  can  see  a  lanninut©  fragment 
of  history  in  a  Olorame  cubicle  with  22 
minutes  ot  explanation  of  the  battle,  with 
an  electronic  scale  nnodel  in  the  Mirador. 
from  which  the  panorama  encompasses 
the  whole  battlefield.  There  Is  a  lot  of 
walking  since  the  Mirador  is  1  kilometer 
from  the  monument.  Ten  soldiers  in  the 
red  uniforms  of  the  times  stand  al  atten- 
tion, flanking  the  Tomb  of  the  Unitnown 
Soldier,  There  is  a  changing  of  the  guard 
every  two  hours,  if  you  evef  come  lo  Veri- 
ezueia.  don't  forget  a  visit  to  Ifiia  place. 

It  Is  noteworthy  that  Valencia  was  the 
country's  capital  thfee  times,  the  last  from 
lase  to  laeO.  This  did  not  mean  the 
eclipse  of  the  city.  The  flrsl  electricity 
plant  in  Souttn  America  was  erected  here 
in  iSTS.  arwl  VaJencia  claims  to  be  the  first 
city  on  itie  continent  to  have  had  electric 
streetlights.  There  were  no  amateur  radio 
station  at  that  time,  otherwise  they  also 
would  have  had  the  privilege  to  run  on 
power  supplies  instead  of  tiatterles. 


AM 


Would  someone  please  help  me  find  a 
schematic  and  instruction  manual  tor  the 
General  Radio  Impedance  Bridge  type 
1^0- A?  t  will  gladly  pay  any  cost  incurred. 

Tornny  Kariaaon  SMTCFQ 

Sandormsvafiefi  7 

S-2B0  41  Nyhamf^teO* 

Sw«d«n 

I  sorely  need  a  funclior^irvg  Califone  AV- 
25  or  equivaientt  ot  lust  the  circuit  board, 
mike,  jack  panel,  and  battery  door. 

J.  SlpAnicei'  Thofntoit 

Box  E  142902 

i«cks«ri  Ml  4d204 


f  need  a  copy  of  a  manual  for  a  mllitaty- 
type  rf  signal  generator,  model  TS-SlOA/U. 

Brian  lehl  KA9MQE 

4213  N.  RI4g«way 

Chlcigo  it  606ia 

Are  there  any  TimejcSinclair  computer 
magazines  or  newsletters  sllll  tieing  put^ 
I i shed?  if  so,  what  are  their  addresses? 
I'm  also  looking  for  a  list  which  will  §\^e 
the  'civaian"  numbers  for  miiiiary  VT 
tuties. 

Gary  Paytw  KE8CZ 
1347  Dakota 

Ff«»tl0  CA  »3704 


Aragua  Stat* 

Aragua  State  is  located  to  the  east  of 
Carebobo.  It   is  the  central  agricultural 
ione  (also  radio  call  area  5).  Its  capital  is 
situated  on  the  northern  shofe  of  Lake 
Valencia  and  is  iust  an  hour  car  trip  from 
Caracas  There  are  a  number  ot  national 
and  recreational  parks,  of  which  the  lake 
of  £uata  is.  to  me,  a  particuJariy  nice 
place,  1  have  had  the  pleasure  of  flying 
a  radiocontrolled  Catallna  PBY  model 
there,  and  tjeiieve  me,  I  will  never  forgat 
that  day.  After  some  6  minutes  of  the  first 
flight*  I  maneuvered  the  piane  Into  an  ap- 
proach to  land  in  a  perfect  smooth  turn 
and  dive,  into  the  wind:  the  usual  proce- 
dure; throttle  tiack  to  naif  thrust,  flaps 
down  to  25  degrees.  The  piane  came  very 
easy  and  I  th  rot  I  ted  back  to  near  idle  when 
it  was  about  i  meter  above  the  iake  sur- 
face: it'*  a  heavy  ship  and  some  speed  Is 
necessary  for  landing.  The  sliyhtly  nose- 
up  attitude  was  near  perfect.  Suddenly, 
engine  numbef  two  quit,  causing  the  ship 
to  swerve  to  one  Side  and  to  plunge  into 
the  lake  surface.  The  beautiful  2-engine 
Catalina,  crashed  and  slowly  sank.  I  lost  S 
months  of  hard  worfe.  two  motors,  radio, 
taatteries,  and  a  beautiful  PBV  during  th< 
tirat  and  only  slx-mmute  flight. 


On  the  way  back  to  Caracas  1  even  tor- 
©ot  to  turn  ori  ttw  a-metef  radio,  for  I  was 
trying  to  figure  out  ^usi  what  happened.  It 
was  not  pilot  error,  this  time, .  * 

At  the  time  ot  the  Spanish  conquest,  the 
valley  belonged  to  Cacique  Maracay  and 
his  Aragua  Indian  tribe.  Around  the  middle 
ol  the  leih  cehiury,  a  setliement  tsegan 
to  grow  here  The  city  of  Maracay  since 
then  fias  become  a  city  ot  nigh  rises.  It 
has  six  institutions  of  high  learning  and 
hufidf«ds  of  factories  located  in  its  five  in- 
dustrial zones.  Although  it  has  more  than 
400^000  inhabitants,  Maracay  is  still  called 
the  Garden  City  of  Venezuela,  as  II  has 
more  square  matera  of  green  area  than 
any  othaf  city  in  this  country. 

All  the  area  of  Circuito  4  is  surrounded 
by  mountains,  so  ttiere  are  many  repeater 
sites  around  twre.  The  moat  notable  are 
Pico  Piatlilon.  El  Cafe,  and  El  Socorro,  Pla- 
tillon  is  the  best  repealer  site  in  Vene- 
zuela, it  Is  very  high  and  is  located  facing 
tfw  plains  to  the  south  of  the  mountains. 
From  this  mountain  you  may  link  half  ol 
the  country. 

During  the  visit  of  Pope  Jo*in  Paul  II,  the 
Radio  Club  of  Valencia  commemorated 
that  event  with  a  special  operation,  using 
caii  JIM4SS  during  the  period  January  2fi- 
^  Vou  may  send  OSL  cards  to  PO  Bok 
StO,  Valencia.  The  prefiJt  4M  is  used  only 
for  special  events  such  as  the  operation 
from  I  he  Angel  Fait,  this  past  year,  using 
tr^e  call  4M6ARV*.  The  operation  from  the 
waterfall  wftS  organized  by  Ihe  As^>ciaclon 
de  Radloafic  Ion  ados  de  Venezuela. 

MAPS 

Yea,  I  still  like  maps.  City  maps  (not  sou- 
venir or  tourlat  mapaj.  If  you  would  like  a 
map  of  Caracas,  iust  send  nf>e  your  city 
map.  (Sorry.  I  have  too  many  from  some 
cities.)  I  have  not  received  any  maps  from 
Europel  I  will  appreciate  very  much  maps 
liom  JuTVBttu.  Hoooiuiu.  Sioux  Faiis  {South 
Dakota),  Tokyo.  Moscow,  Peking,  Amman 
(perhaps  King  Hussein  JY1  is  reading  this 
coiumni),  Cairo,  and  specially  Uma (Ohio) 
and  Peru  |lndiana».  But  any  city  is  we<- 
come.  I  wish  to  mention  that  some  guys 
sand  more  than  one  map.  I  really  appreci- 
ate this,  but  I  can  oofy  send  lust  the  map 
ot  Caracas  In  return. 

A  CASE  OF  PtfU^TJI^G 

Yesterday,  February  14.  at  arountf  (3200 
UTC,  (  was  tuning  the  20^metet  bafid.  As 
eKpected.  propagation  was  really  bad  and 
I  heard  |ust  a  couple  of  weak  stations  from 
Argentina.  Then  I  hearo  the  call  of 
0A4BLY  calling  a  station  in  Panama  B>en 
he  moved  a  little  and  called  the  station  in 
Argentina  I  heard  a  minute  before.  The  Pe- 
ruvian station  signed  0A4aLY/MM  artd 
said  he  was  sailing  off  the  coast  of  Cokim- 
bla  heading  to  Panama^  thus  in  the  Pa* 
cillc.  His  signal  was  S^9  plus  30  dB  at  my 
FRG-TTOO  and  with  a  shon  imJoor  werticat 
collapsible  antenna.  Mo  QSB,  and  also  I 
heard  some  noise  In  the  transmission 
t>ackground. 


Tlw  guy  at  the  speaker  was  no  doubt 
Peruvian,  for  the  accent  was  lypical.  But 
ha  was  not  sailing.  I'm  sure.  In  fact  his 
transmission  origin  was»  no  doubt,  not  far 
from  my  QTH  to  the  east  of  Caracas.  I  be- 
came so  upset  aboui  this  hoajc  that  [ 
switched  off  the  radio  and  grabbed  the 
Cailbook.  No  0A4SLY  Also  checked  ttie 
Amat&ttr  Rsdio  Gu>de  ot  the  Peruvian  Ra^ 
dio  Clutj  and  found  no  0A4SLY.  Probably 
I'm  wrong  arKJ  he  is  legatty  Hceflsed  in 
PefU,  but  for  sure  h©  was  noX  sailing  oft 
the  Colomt3ian  shores.   I   feel  very  bad 
about  this,  and  also  feel  very  angry  when  i 
feceive  QSL  cards  at  my  address  in  Peru 
lor  a  OSO  1  never  d*d,  for  I'm  residing  in 
Venezueia  for  the  12  years. 
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So  You  Want  To  Try 

Something  New?  How  'Bout  The 
AEA  Packet  Breakthrough! 


Because: 

You  want  to  recreate  the  thrllf  of  your  first  ham  contact! 

You'd  like  to  learn  something  newt 

You  want  to  send  error4ree  messages  on  HF/VHF/Satelltte  In  spite  of 

QRM! 
Frequency  in  use?  No  problems  Jump  right  in  and  transmitH 
No  VHFIine-ofsight  path  to  Joe?  Again,  no  problem!  Diglpeat  through 

other  stations  to  Joel 
Joe's  not  there?  Store  a  message  at  his  station! 
RTTY  IS  too  slow?  "Packet  away*'  at  up  to  1200  baud  or  more. 

in  Packet  Radio,  your  station  is  a  radio,  a  computer  terminal,  and  a 
TNC  (Terminal  Node  Controller,  hopefully  the  AEA  PKT-1),  You  type 
and  the  TNC  sends  short  bursts  (packets)  of  two-tone  modulation 
cailed  AFSK.  The  other  station  decodes  them  and  displays  them  on 
his  monitor  screen.  He  then  sends  to  you. 

There  is  a  iot  of  activity— local  clubs,  voice  nets,  maifboxes/builettn 
boards,  finks  between  bands,  long  range  (dtgj}repeaters  and  chained 
digipeaters,  voice  nets,  search/rescue  and  emergency  work,  newslet- 
ters, saleilft©  communications,  technical  development  of  new  equip- 
ment and  software,  etc.  220  MHz  will  be  very  important  to  packet  ra- 
dio. Help  us  populate  it  and  "Save  the  Band'MJ  We  need  your  help  and 
pdrtlcipatjon. 

Packet  radio  is: 


^  AEA  Packet  Radio 
RAM  length  is  2000 

cmd:  connect  to  N7ML  via  KB7G,  K6RFK 
cmd:  ***CONNECTED  TO  N7ML 
Hi  Mike  -  have  you  seen  the  great  new  AEA 

PKT  1? 
YES  JOHN -LOOKS  GOOD  K 
Byo  Mike  sk 

mi:  '^''"OJSCOHNECTED 
cmd: 


^ 


/ 


Standardized— your  station  can  talk  to  any  other  packet  station. 

Popuiar— fast  growth  over  the  last  year  to  about  2000  stations  In  the  U-S. 

Muiti-frequency — 10.147,  14,103, 145.832,  Oscar  10. 145,01  (and  other  local  2M  frequencies)  are  being  used  now. 

Public  Service— traffic  handling,  search  and  rescue,  public  events,  emergency  service. 

Muitimode— conventional  radio*  meteor  scatter,  but  no  EME/moonbounce  yet  (will  you  be  first?). 

Simple— you  control  the  FKT-1  by  typing  5-6  simple  one-  to  four-ietter  command  words  on  the  terminal  or  computer,  SevofaJof 

them  are  shown  in  the  above  monitor  screen  Simulation,  which  shows  a  connect  via  digipeaters,  and  an  Jnterchange  between 

two  stations. 

It's  easy  to  get  going.  You  probably  already  have  the  radio,  and  the  computer  or  termlnaf.  You'lf  need  to  operate  your  computer 
In  RS232C  mode  using  "communications  terminal"  software  that  is  free  or  cheap.  We  can  usually  furnish  information  on  what 
to  use  for  popular  computers.  The  rest  of  the  software  is  resident  In  the  PKT^I  (you  will  need  to  buy  a  PKT-1).  And  you  need  a  MIC 
connector  to  connect  to  the  (furnished)  radio  cable  you'll  plug  into  your  radio  MIC  jack.  And  ''BRAAP/'  you're  on  the  air  with 
"Packet  Racket.*' 


YoyVe  likeiy  aware  of  Packet  Radio  already,  if  not,  read  WB4GXD*s 

three  excellent  tutorial  articles  in  the  Sept.  and  Oct.  '83  and  Jan,  '84  is- 
sues of  73.  Clip  the  coupon  below,  and  we'fi  send  articles ,  a  reading 
bibliography,  product  literature  on  our  PKT-1  Packet  Controiier,  an- 
swers to  commonly  asked  questions  about  packet  radio,  lists  of  pack^ 
et  clubs  In  your  area,  sample  packet  newsletters  from  the  ARRL  and 
clubs,  AEA  dealer  locations,  packet  videotape  and  audio  cassette 
loan  info,  voice  net  info  on  H  F/VH  F  where  you  can  listen  and  ask  ques* 
lions,  a  biow-by-blow  description  of  how  easy  It  is  to  get  started,  a  free 
AEA  Packet  Lapel  Button,  AND  WEXL  PUT  YOU  ON  OUR  PACKET 
MAiLUST  to  ensure  you' N  get  further  mailingsfit 

See  your  favorite  AEA  dealer,  clip  and  send  the  coupon,  or  call  John 
Gates,  N7BTI  (the  AEA  Packetman)  at  (206)  775-7373. 


AEA  INC-t  P'O.  BOX  C  2160,  LYNNWOOD,  WA  96036 
OK  AEA,  send  packet  information  to: 


Name 
Street. 


Date 


City,  State, 
Zip 


Call  me  at. 


Advanced  Electronic  Applications,  I 

P.O.  BOX  C-2160  *  LYNN  WOOD,  WA  98036 
(206)  775-7373  •  TELEX:  152571  AEA  INTL 


DEALER 
DIRECTORY 


Culver  Cit}  CA 

iim\  EkEbmtia,  3VI9  !Hi|>ulvDdA  Blvd., 
Culwr  City  CA  00230,  ;?l*0-«<MKi.  Trads 
463-1886  isan  Diego,  827-5732  |Reiio  NO'J. 


FonUiifi  GA 

Coniplete  lines  ICOM.  DwiTctJH,  TeJi- 
Tet^  Mua^  Cufai^,  Luaat,  mrr  4iM)0' 
duUiuuic  ptoduLla  fbr  hofati^'ut.  techsi- 
cuiL,  gp&iiuniler,  Abii  CB  rwdkj.  Itnd- 
n»bii«.  FdiiUiu  Elertroak^,  S62&  Sierra 
A**..  FoDtuu  CA  K335»  a42-T7IO, 


San  Jose  CA 

BiV  area*;;  nr»'^  amatc^ur  tmdio  store. 
New  &  used  flLmatftir  rimllo  lales  (t  ser- 
vice. Wc  feature  Kenwood,  ICOM, 
Azdeti^  Yaesu,  Ten-Tec,  Sarttbc  Ac  many 
more.  Shaver  H«dj<i.  Iikh,  177SA  S.  Win- 
chMter  filvd.,  CfttnplKll  CA  d^OOB. 
37Q-66S5. 


New  Ca^tk  DE 

Fftiftary    Autlic^riixd    Drmlrr!    Yaesu, 

ICOM.  Ten-Tec.  KDK,  Krimood.  AEA, 
K^ntronBH^  SafitHr.  Fuil  Une  id  accef- 
wricf ,  No  sale  tut  m  EMjiWiBrr.  One  nuJe 
dti  ]-95~  Delivrure  Amalnu  Siqiph-.  71 
Mmdtrw  RdmI,  New  Casik  D£  197^. 
32i(-773S. 


Preirton  ID 

Hq^  WT37B\'Z  Kas  the  [urgi^i  itoct  of  arn- 
Atcur  g^r  id  \hic  [ntrniKHtritain  Weict  and 
tlw  best  {jiice^.  Call  ith'  for  ill  ywit  ham 
rH«ds  Has  Diftdbutinft^,  7B  So.  £Ute< 
Pru^nd  ID  S3263,  &S2^afi30. 


Litdeton  MA 

The  rvliable  hum  store  serving  jNE.  Full 
lirtp  of  ICOM  fie  Kenwood.  Yuesii  HTa. 
Drake.  Djiiwa,  BflfW  aooessorits.  Curtln 
6i  Trie  kcy^rs,  Larsen,  Hu^iir,  Tdex/ 
Hy^Gain  (>r4Hliict]i.  Mirage  amps.^  Astron 
P.S.,  AlpJba  Ddta  protectors^  AHBL  6c 
ITlitmitilcj  instmctjon  aids,  Whjstler 
radar  delt^on-  Full  lijw  uf  t^tiai  flnlnjip. 
TEL — COM  EJcctninic  CjjRimunica- 
liow,  6TS  CnAt  Rd.  (Kl  U9K  littlctoa 
MA  01460.  HCS6-3400  3040. 

Dem  NH 

Sen-tn^  thr  ham  ^ommmiih  with  tiew 
and  oted  equipEosil.  We  itoc^  and  wt- 
vke  mtwt  major  Ijna^  AEA.  Aairoii, 
Azdrn,  »eeW.  C  usher  aft.  Hy-GaEn, 
Huider.  JCOM.  ICenwodd.  KLM.  Ur- 
sen.  Mirage.  Mosley;  books,  rtiturt,  t^ahie 
and  ctinnectar&.  Business  hDum  9-7  Mon- 
day throuf^  Thiirsdiiiv,  and  9-5  t'Hday 
and  ^Kturday,  nivendcll  EJix-trtmlct,  S 
Lnridfmderry   Road,   Detry   [WH   03038: 

AttiAiiy,  New  York 

UPSTATE  NEW  YORK 

Ktitwood.  [COM.  Ten-Tec.  Bd<fc«, 
Cwbcrafi  Ijrm,  Kmllcr,  AHRL,  Hy- 
Cabi,  B«i  W.  MF],  Mirap^  New  and  uml 
equipfnent.  Scrkini;  the  amai^ur  i^ommu- 
nit>'  linPF  194S.  AdLrDodadt  CkctronJcs^ 
Inc..  1991  Cmtnl  Avemic,  Alhaji>  M 
1^05.  456-Oa03  (one  mde  wot  oi  Ncrrth^ 
wa>  ^t  2W). 

Columbus  OH 

The  bdg{(est  and  best  ham  5t(ue  in  ihr 
Midwest  featuring  KeikwiH)d  am\  iM\et 
quality  prcsdutts  with  working  dn^jiUhVA. 
We  m\\  only  the  best.  Authtifl/itl  Kefi- 
WDcmI  fiptvife  Uiiiveral  Amateur  AadiSf 
Inc.,  imo  AJda  Dr.,  Be^iwldsburg  iCo- 
Iwnbtift)  QIC  4306S,  a6&4207. 


DEALERS 

Your  company  name  and  message  can 
contain  up  to  25  words  for  &&  little  as  $150 
yearly  (prepaid),  or  SI 5  per  month  (pre- 
f»id  quarterly).  No  menHon  of  mail- 
order business  or  area  oode  permitted. 
Director)^  text  and  pa\Tnent  must  reach  us 
60  days  in  advance  of  pubtieatton.  For  ex- 
ample, advertismg  for  the  October  *S5 
Issue  must  be  in  our  hands  b>'  August  IsL 
Mail  to  73  Magazine.  Petef  bo  rough  NH 
0345S.  ATTN:  Nanc\*  Ctampa, 


ROPAGATION 


Jim  Gray  W7XU 
73  Staff 
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Possible  BO-meter  openings. 
Check  next  higher  band. 
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When  Bobby  Jones 

wants  to  call  hornet 

he  pushes  one  button. 


M/ 


ORQf^ 


■^DJ 


THE  CES  MiCRODIALER 

•21  digits  per  memory 

•  JO  number  autodial 

•  20  digit  last  number  redial 

•  Field  programmable  AMI 


Communications  Electronics  Speclaliies^  Inc, 

PC  Box  2930,  Winter Psfk,  Florida  32790 
Telephone:  (305)  645*0474 

Or  call  toll-free  (800)  327-995B  exL  272 (Orders  Only  Please) 


•ALCON 

COMMUNICATIONS 


AFTER  A  Wm  [NVESriGATION  AM)  EVALLATION.  EVTlREn  L.  GRACEY,  FOR.MER 
CXWIWNER  OF  .MIEAGE  UJMMUNICATIONS,  HAS  JOINED  FORCES  WTTH  FALCON. 


A  FEW  FEATURES: 

•  Mmode  mVi  ^LkU  Mobile  B^  AmpUfim 

•  AtJ-mode  MOSFET  Mobde  Base  B^peater  Ainiilltim 

*  "Real"  Hepeater  Amplifiers  tiwjf  ti*e  add-on  type* 

*  i)pcmniil  Pltyt-in  Rw.'ch'w  Preajnpliru^rs  (not  evfry^w**'^ 
WH\^  -d  TiKieiwr  preamplifiiM) 

AIX-MODE  BIPOLAR  .AMPLIFIERS 

Modi'J  5 1 2a  (2  MetA*f  Amplifier)  .  Lbt  tsaS 

S  Walls  m  =  I5t>  +  i^itts  mt 

to  Walls  ID  =  SO  Hilts  ml 
mM 5121  ^MHm  m  An^ifier^  tJ^  1285 

2  Watts  m  =  ]5QWills«tf 
I  Watt  iff  =  9r>  Wttlt5  mt 

Wodfl  Til  22  (2-llewr  MuW-purposi*  Airipljfter)  Lbt  *275 

lOWattHui  =  m}+  Watts  our 
1  Watt^  irr  -  Rt)  +  Watts  out 
HfM  %1'IA  (1  V^'Mpter  Amplirier)  . .     List  $240 

m  Warts  in  ^  12W  Watte  oat 

ItJ  Witts  ffr  =  80  Watte  «ttf 

3  Watts  io  =  lUJ  Wills  ociT 
1  W^lim  =  40  Watts  cwr 


MOSFET  KWER  AMFUFIEES 
(SameEkngasas^iQim)  Send  for  Plicsll 

BfOmrr  REPEATER 
AMPLIFIERS 


WidA  'I  ]  U  (2  Meter  Repeatur  Amplifier) 
21)  Walls  i;r  =  lOOWim^iuf 
10  Waits  in  =    90Wia»iii/f 

iwrn^m-  'Jiiwtti&ijuf 
Modd  4t II  (2  Meter  Repe«tpr  AroplEfier) , . 

2  Watt5  m  ^  IW  Wbii^  nut 

]  Watt  in  =    00  Watts  ciuf 
MiMlel  4 1 12  ( t %-iMer  to|»aler  Amplifi^'r) 

to  Wails  ;/p  -    7tl  Watts  fiuf 
Mi>dc>l  &142  (70<:ni  Repeater  Amplifier)    . 
U\  Wiiiu,  tn  =  ion  Wjin.s  out 
10  Wacts  in  =   40  WatLs  out 


Usitm 


List  13^ 


list  1295 


List  $:i75 


For  BWTP  Mtmamim  m  fmr  IficaJ  dcaJer  or  dU 


Post  Office  Box  8979 
Newport  Beach,  CA  92658 
Telephone:  (714)  760-S622 


'■When  You  Buy,  Say  73 
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What  To 
Liiok  For  In  A 
Phone  Patch 

The  best  way  lo  decide 
what  patch  m  right  for  you 
Is  to  first  decidi'  wliat  a 
patch  should  do.  A  patch 
should: 

•  Give  complete  control  to 
the  mobiEe.  alluwmg  full 
bre^k  in  operatton* 

•  Not  interfere  wilh  the 
nonnal  opefation  of  your 
base  station,  fl  should 
rK>i  require  you  to  con- 
nect and  disconnect  cab- 
les (or  fiip  switches!) 
every  time  you  wish  to 
use  your  radio  as  a  nor- 
mal base  station. 

•  Nat  depend  on  volume  or 
squelch  settings  of  your 
radio.  It  should  work  the 
same  regardless  of  what 
you  do  with  these  con- 
trols. 

•  You  should  be  able  to 
hear  your  ba^  station 
speaker  with  the  patch 

Installed.  Remember,  you 
have  a  base  siation  be- 
cause there  are  mobiles » 
ONE  OF  THEM  MIGHT 
NEED  HELP. 

•  The  patch  should  have 
standard  features  ai 
no  extra  cost.  These 
should  include  prograni- 
mable  toll  restrict  (dip 
switches),  tone  or  rotary 
dialing,  programmable 
patch  and  activity 
timers^  and  front  panel 
iBdJcaiors  of  channel  and 
patch  status. 

ONLY  SMART  PATCH 
HAS  ALL  OF  THE 
ABOVE. 

Now  Mobile 
Operators  Can 
Enjoy  An 
Affordable 
Personal  Phone 
Patch.  .  . 

•  Without  an  expensive 
repeater* 

•  Using  any  FM  Iranceiver 
as  a  base  station- 

•  The  secret  Is  a  SIMPLEX 
autopatch.  The  SMART 
PATCH, 

SMART  PATCH 
Is  Easy  To  Install 

To  install  SMART  PATCH, 
connect  the  multicobred 
computer  style  ribbon  cable 
to  mic  audio,  receiver 
discriminator,  PTT,  and 
]K>wer.  A  modular  ])hone 
cord  is  provided  for  con- 
nection to  your  phone  sys- 
tem, Sound  simple?   , , . 

msj 


With  CES  51  OS  A  SffiTplex 

Autopatch^  there's  no  waiting 

for  VOX  circuits  to  drop. 
Simply  icey  your  transmitter 

to  talce  control. 


^  ^ 


nto  a  per- 
sonal autQpatch.  SMART  PATCH  uses  the  only  operating  system 
that  gives  the  mobile  complete  control.  Full  break^n  capabtlitv  al- 
lows the  mobile  user  to  actually  interrupt  the  telephone  party. 
SMART  PATCH  does  not  Interfere  with  the  normat  use  of  your  base 
station.  SMART  PATCH  works  welt  with  any  FM  transceiver  and  pro- 
vides switch  selectable  tone  or  rotary  dialing,  toll  restrict, 
programmable  control  codes,  CW  ID  and  much  more. 

To  Take  CONTROL  with  Smart  Patch 
-  Call  800-327-9956  Ext.  101  today. 


1  e    ESI  j* 


'tiiiiMm'tn*^* 


•3      EB 


m  n^ 


How  To  Use 
SMART  PATCH 

Placing  a  ca!J  is  simple. 
S«*rMt  your  acce^  code 
frurti  v'^ui'  mobile  (exam- 
ple: *73y.  This  brings  up 
rbe  Patch  and  you  will 
hear  dial  tone  transmitted 
from  your  base  station. 
Since  SMART  PATCH  is 
checking  about  (mce  per 
second  to  see  If  you  want 
to  dial,  all  you  have  to  do 
Is  key  your  transmitter, 
then  dial  the  phone  num- 
ber. You  wiU  nt*w  hear 
the  phone  ring  and  ^ume- 
one  answer.  Since  the  en- 
hanced control  system  of 
SMART  PATCH  H  con^ 
stantly  checking  to  see  if 
you  wish  to  talk,  you  need 
to  si  nip  [y  key  your  trans* 
milter  and  then  talk. 
That's  right,  you  simply 
key  your  transmitter  to 
intemjpt  the  phone  line. 
T^ie  base  station  auto- 
matically stops  transmit- 
ting after  you  key  your 
mic.  SMART  PATCH  does 
not  require  any  special 
tone  equipment  to  control 
your  base  station.  It  sam- 
ples very  high  frequency 
noise  present  at  your 
receivers  discrfmlnator  to 
determine  if  a  mobile  Is 
present  No  words  or  sylla- 
bles are  ever  lost. 


SMART  PATCH 
Is  AU  You  Need 
To  Automatically 
Patch  Your  Base 
Station  To  Your 
Phone  Line* 

Use  SMART  PATCH  fon 

•  Mobile  ioT  remote  base) 
to  phone  line  via  Simples 
base,  {see  fig  1.1 

•  Mobile  lo  Mtibile  via  in- 
tef connected  base  sta- 
tions for  extended  range. 

{see  Rg.  2.) 

•  Telephone  line  to  niobiSe 
(or  remote  base). 

•  SMART  PATCH  uses 
SIMPLEX  BASE  STA- 
TJON  EQUrPMENT.  Use 
yotir  ordlnarv  base  sta- 
tion. SMART  PATCH 
d4»es  this  uithout  inter- 
fering uith  the  normal 
use  of  your  radio^ 


WARRANTY? 

YES,  180  days  of  warran- 
ty protection.  You  simply 
cant  go  wrong. 
An  FCC  type  accepted 
coupler  is  available  for 
SMART  PATCH. 


Coromunicatioiis  Efectronics  Specialties,  Inc. 

PO,  Box  2930.  VVinier  Park.  Florida  32790 

TeMH>vit^'  t305)  645-0474       Ow  caU  loll*free  (800)327-9956 


)n 


Presenting  two  small  cases 
for  a  lot  of  mobile  power. 


"Ifou  won  t  find  a  45-watt.  2-nneter 
FM  mobile  rig  that's  built  smaller  than 

theYaesu  FT^27DRH. 

Nor  will  you  find  a  dual-band  FM 
mobile  that  offers  the  cnossband 
full-duplex  apabjiity  found  in  the 
25-watt  Yaesu  FT-2TORH, 

It  shouldn't  be  surprising,  WeVe 
been  coming  up  with  a  lot  of  inno- 
vative concepts  lately 

The  FT-Z/DRH  measunes  just 
2x6x7  inches-  Conveniently  fitting 
its  high-power  punch  into  many 
small  spaces  of  your  car  Places  where 
other  45-watt  mobiles  just  won t  fit 

The  FT-ZTORH  is  small  too. 
Smaller  than  other  dual-banders.  But 
with  one  big  difference:  a  "DUF' 
button.  Push  it.  and  you're  operating 
full  duplex,  2  meters  on  one  VFO. 
^m  MHz  on  the  other  Each  at  25 
watts.  So  you  can  simultaneously 


transmit  and  recei\«  in  taie  tele- 
phone style. 

Once  installed,  you'll  find  the 
FT-27DRH  and  the  FT-ZTORH  equally 
simple  to  operate.  Just  turn  the  ng 
on,  dial  up  a  fnequency  select  offset  or 
duplex  split  and  you  ne  on  the  air 

Each  rig  gives  you  10  memories 
for  storing  your  favorite  frequencies. 
Dual  VFCj  capability  A  clean,  unclut- 
tened  LCD  display  for  easy  neadout 
Push-button  jumps  through  the  band 
in  1  MHz  steps.  Band  scanning  with 
programmable  upper  and  lower  limits. 
And  priority  channel  operation. 

>bu  don't  e\^n  have  to  take  ycxjr 
eyes  off  the  naad  to  determine  your 
operating  fnequency  and  memory 
channel,  An  optional  voice  synthesizer 
announces  them  both  at  the  push 
of  a  button  on  the  microphone.  The 
FT-2TORH  announces  both  your 


2-meter  and  440  MHz  operating 
frequencies. 

Also,  tone  encode  and  encode/ 
decode  capability  is  programmable 
from  the  front  panel,  using  an  optional 
plug-in  board. 

So  when  you  need  a  lot  of  power 
in  a  compact  mobile  radio,  discover 
Yaesus  FT-WRH  and  FT^ZTORH, 
Thene's  nothing  else  like  them  on 
the  road. 


\^esu  ElectJt>mcs  Ccirporation 

6851  V^tthaJl  V*y  F^mounl  CA  90723 
(213)  633^400? 

Ifoesu  Cincinnati  Service  Center 

9070  Gold  Park  Dnve,  Hamilton,  OH  45011 
(513)  874-3100 

Pnces  and  specifNiatiom  subject  la  ch^ge 
without  notice. 
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. . .  pacesetter  in  Amateur  radio 


Handy  Handful... 


TR-2600A/3600A 

Kenwood's TR-2600 A  andTR-3600A  feature  DCS  Pigital  Code 
Squelch),  a  new  signalling  concept  developed  by  Kenwood.  DCS 
allows  each  station  to  have  its  own  ''private  cair  code  or  to  respond 
to  a  ""group  call"  or  "common  calP  code.  There  are  100,000  different 
DCS  combinations  possible. 

The  Kenwood  TR'2600A  and  the 
TR-3600A  pack  "big  rig'  features 
into  the  patm  of  your  hand.  It's 
really  a  "handy  handfull"! 

Optional  accessories: 

•TU-35B  built  in  programmable 

sub-tone  encoder 
•ST-2  base  stand 

•  MS-1  mobile  stand 

•  PB-26Ni-Cd  battery 

•  DC-26  DC-DC  converter 

•  HMC'1  headset  with  VOX 

•  SMC-30  speaker  microphone 

•  LH-3  deluxe  leather  case 

•  SC-9  soft  case  with  bell  hook 

•  BT-3  AA  manganese/alkaline 
battery  case 

•  EB-3  external  C  manganese/ 
alkaline  battery  case 

•  RA-3  telescoping  antenna 

•  RA-5  2-m/70-cm  telescoping 
antenna 

•  CD-10  call  sign  display 

•  BH-2A  beft  hook 

MofeTR-2600A  and  TR-3600A  infor- 
mation is  available  from  authorized 
Kenwood  dealers. 
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Simple  to  operate 

Functional  design  is  "userfriendlyr 
Built-in  16-key  autopatch  encoder. 
TX  STOP  switch.  REVerse  switch, 
KEYboard  LOCK  switch,  high  effi- 
ciency speaker. 

Large  LCD 

Easy  to  read  in  direct  sunlight  or  in 
the  dark  with  convenient  dial  light 
that  also  illuminates  the  top  panel 
S-meter, 

Extended  frequency  coverage 

Allows  operation  on  most  MARS 
and  CAP  frequencies.  Receive 
frequency  range  is  140-160  MHz; 
transmit  capability  is  142-149  MHz, 
(TR-3600A  covers  440-450  MHz), 

Programmabfe  scdp 
Channel  scan  or  t>and 
scan,  search  for  open 
or  busy  channels. 

SLJDE-LOC  battery 
case 

lOChannela 

10  memories,  one  for 

non-standard  repeater 

offsets. 

2.5  watts  high  power, 

350  mW  low 

TR-3600A  has  1.5  watts 

high  or  300  mW  low. 


fE-2600A  shown  TR-36004  rs  avai}ahle  for  70  cm  operation 

Complete  tervtce  manuals  are  avadtai>te  for  aU  TffQ'K&nwooft  tr3fiscetv^f&  and  most  acces^ines, 
Sfmciticatjoas  ar>d  prices  am  sup^ecr  to  ctmr^e  wntyoui  notice  or  obftgauon 
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TRIO-KENWOOD  COMMUNICATIONS 
lin  Wesl  Walnut  Street 
Compton.  California  90220 
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